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MANPOWER ESTIMATE REPORTS:
IMPLICATIONS AND RELATIONSHIPS

Dr. Robert Boynton

This pmtorvpe tirbine engine
requires only one wiencl to vestore

any field replaccable part.

ecently, the Congress enacted legislation requiring the

Department of Defense to provide Manpower
Estimate Reports to the Congress before full-scale develop-
ment and production of a major weapon system. This paper
examines some long-term implications of this requirement
for the relationships between industry and the military
services.

In the past, the Congress preferred that industry and the
military services maintain an “arm’s length” relationship so
that contractors do not unduly influence the Services.
Weapon and cost problems and accusations of blame have
turned this arm’s-length relationship into an antagonistic
one. The Packard Commission called attention to the trou-
bled relationship between the defense industry and govern-
ment. [ts report states “...ways must be found to restore a
sense of shared purpose and mutual confidence among Con-
gress, DOD, and industry. Each must forsake its current
ways of doing business in favor of a renewed quest for ex-
cellence.”! In this paper, we see that a mutual partnership
relationship is desirable and absolutely essential if require-
ments for information, design, and operation implied in the
new concern about manpower are to be realized. It appears
that industry and the Department of Defense are entering
an era where openness and close collaboration will replace
suspicion and antagonism as the business mode.
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Background

The media headlined cost overruns and $50 hammers, but
some members of the Congress are concerned about the lack
of attention paid to human-resource implications as new
weapon systems are developed and fielded. Development
of high-technology weapon systems seems to outpace the
ability of the Service men and women to operate and main-
tain them.

In the dust and confusion of battle, is it realistic to ask
a young soldier to go through a 12-step procedure to fire
a weapon? As increased reliance is placed on the Reserves,
can we permit a system to be so complex that the soldier
loses 50 percent accuracy and skill if not regularly practic-
ing with a particular weapon in the preceding 3 months?
With fewer young people, can the military services enlist
and retain enough of the brightest ones to maintain com-
plex weapons? Can we afford to spend more resources in
training for specific weapon systems? Can we afford
weapons requiring so much maintenance that only 50 per-
cent are fully operational?

Such concerns resulted in a new manpower report require-
ment by the Congress. “The Secretary ot Defense may not
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approve the full-scale engineering
development, or the production and
deployment, of a major defense acqui-
sition program unless...the Secretary
submits a manpower estimate of the
program to the Committees on Armed
Services of the Senate and the House
of Representatives at least 90 days in
advance of such approval.”? Pro-
viding manpower-estimate reports to
the Congress appears to be a simple
matter. The report is to contain three
estimates.

—First, the number of personnel and
man-years required to operate, main-
tain, support, and train for the system
on full deployment. This will involve
stating assumptions regarding total
buy of weapons and deployment and
operating schedules, and estimating
total man-years and end-strength for
military, civilian, and contractor per-
sonnel in the operator, maintenance,
support, and training categories. The
report thus accounts for the total
number of military, civilian and con-
tractor personnel expected to be re-
quired to operate, maintain, and sup-
port the program and to train those
personnel until the system is fully
deployed.

—Second, the report must estimate
any increase in total military and
civilian end-strengths that will be re-
quired for full operational deployment.

—Third, the report must estimate how
the system will be operationally
deployed if that increase in end-
strengths is not authorized by the
Congress.
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The DOD

recognizes underlying
problems can be
addressed only 1f

manpower, personnel,
training and safety

receive full

consideraton

long before
congressional

I‘CpOl’tS arc

filed.

The Department of Defense
recognizes underlying problems can be
addressed only if manpower, person-
nel, training and safety (MPTS) receive
full consideration long before congres-
sional reports are filed. There will be
little opportunity for trade-offs or ad-
justment of operational and readiness
impacts by that time because about 80
percent of manpower requirements
will have been fixed by decisions in the
earlier concept development phase
(Milestone 0) of the program. About
90 percent of manpower requirements
are set by the beginning of engi-
neering development (Milestone I).
Congressional Manpower Estimate
Reports are required only at full-scale
development (Milestone II) and pro-
duction and deployment (Milestone
[II) decision points in the defense ac-
quisition process. At these later points
in the program, changes would entail
great expenses and significant delays
for redesign and modification.

3

To avoid these problems, manpower
and personnel and training and safety
concerns must permeate the entire ac-
quisition process. Earliest stages of the
process are most critical, since early
consideration of manpower informa-
tion allows for cheaper and simpler ac-
commodation to trade-offs and other
concerns. It is, however, the early
periods where most uncertainty at-
taches to decisions, where ability to
clearly specify effects is weakest, and
where manpower-prediction tools are
most in need of development.

Since the Department of Defense has
not issued implementing rules for ad-
dressing this new concern for human
resources in weapon systems, exact re-
quirements are unclear; however,
general outlines and major implica-
tions can be discerned from the
Defense Secretary's 1989 Annual
Report. “Just as weapon systems
designs are subjected to rigorous life-
cycle analyses, requirements for man-
power resources must be examined
early enough in the acquisition cycle
to ensure that proposed man-machine
systems are structured in the most cost-
effective manner possible. We are
strengthening our ability to assess total
manpower, personnel, training, and
safety (MPTS) implications of future
weapons systems and equipment.
Military, civilian, and contractor re-
quirements are being rigorously
reviewed in conjunction with various
acquisition milestones. These in-
itiatives are designed to improve our
ability to address MPTS implications
early in the acquisition process,
thereby ensuring that manpower pro-
vides maximum combat capability at
an acceptable cost.”?
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Even such broad policy outlines are
clear enough for major implications to
be discerned.

First, we can expect manpower
reports will be required at every stage
of the DOD weapon sysliem acquisi-
tion and deployment process. In effect,
this will mean that manpower-related
factors will be added to the cost,
schedule and technical/operational
factors now included in the program
baseline requirements.

Second, consideration of MPTS im-
plications will be required of all
systems, not just major ones for which
congressional reports are required.

Third, weapons proposals and
designs that are approved can be ex-
pected to need fewer people, use lower
skill levels, require less training, and
have fewer safety and health
hazards.

Fourth, companies responding to
these needs will be favored in contract
competitions. Companies not respon-
sive will lose in the bidder evaluation
process.

Fifth, industry and the Services will
be required to share information and
work closely to give real meaning to
human resources.

MPTS Concerns

This article uses information
presented at a conference sponsored by
the Manpower and Training Commit-
tee of the National Security Industrial
Association. Representatives from
defense industries, Office of the
Secretary of Defense, human resource
laboratories of military services,
trainers and manpower planners met
for 3 days to seek information and to
develop ways to integrate manpower,
personnel, training, and safety (MPTS)
into the acquisition process. Suc-
cessfully bringing MPTS concerns in-
to the weapon program process
development will require close
cooperation between irdustry and the
Services to assure needed information
is shared and that MPTS impacts are
clearly understood. This implies
several changes in fundamental
premises underlying the way weapons
programs are run,
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afford weapons

requiring so much

maintenance  that

only 50 percent
are fully

operational?

SYSTEM ORIENTATION. If a
soldier in the field under reasonable
conditions can produce only 82 percent
of the accuracy that a system is capable
of delivering, then we have not defin-
ed the system. In fact, the Services do
not buy weapon systems; they buy
hardware, software, data, and train-
ing and support services. Only when
young enlistees {operators and main-
tainers) are included in the loop with
these items does a weapon system ex-
ist. When a person is accepted as a
critical element in system performance,
that element becomes a focal point in
system design.

Dr. Deming and others said when
quality of output is poor, about 5 per-
cent of the problem can be attributed
to the worker and the other 95 percent
to the management that designed the
system. It is management's respon-
sibility, with full input from workers,
to redesign the system. For military
services and the defense industry, this
has important weapon system implica-
tions. Soldiers or sailors cannot be
blamed for poor systems performance;
the fault lies in the design which does
not permit them to operate at the right

levels of performance. Appropriate
system design would take into account
abilities of the available people ex-
pected to operate and maintain that
system. This has not always been the
case.

QUALITY. Military services
recognize there probably will be fewer
young people entering the labor force
(who are) available for entry-level
jobs. Colleges and industry should
provide the Services stiff competition
to enlist the best from this smaller
labor pool. The Services, in spite of
current recruiting successes, may have
to settle for fewer people, with less
ability, in the future. This implies that
increased use of user-friendly designs
of weapons and equipment will be
essential if weapons are to be effective.
Reducing the number of operators and
maintainers will be more important,
due to the increased cost of available
enlistees.

The Services have had to develop in-
creased numbers of different main-
tainer specialties as the technology
level of weapon systems has in-
creased. This increases training costs,
requires more personnel, and reduces
the ability of the Service to flexibly
assign people where they are most
needed. It would be advantageous to
use more generalists in the maintain-
ing of weapons, but that can only oc-
cur if weapons are initially designed for
the generalist. Such designs would pro-
vide, for example, more built-in tests,
maintenance aids, and operating
guides. Adding training programs to
reshape people to fit the weapons
would give way to carefully designing
weapons to fit the people.

Industry can reduce the Services’
needs for constant retraining by using
standard approaches and designs
rather than trying to make new
systems look and operate differently.
While this is a way to carve out a niche
for commercial products, it should not
be characteristic of future military
systems. We may need to consider
developing standard layouts for
cockpits, radars, computers and other
equipment to minimize the need for re-
learning when moving from one piece
of equipment to another, and to
enhance the assignment flexibility of
the Services.
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CUSTOMER ORIENTATION.
Many companies are aware of the need
for a clear customer/user orientation
in their products, services and
strategies. There is a need for a similar
orientation to the customer/user in
military programs. The real customer
is not the Congress, the Department of
Defense, the weapon system program
manager, or officers in charge of the
field units. Hardware designers, taking
the MPTS challenge seriously, find
that real customers and those able to
provide needed information are the
enlisted soldiers, airmen, and sailors
operating and maintaining the weap-
ons. Extensively using field main-
tenance crews to advise designers has
resulted in a new turbine engine requir-
ing one wrench to restore any field-
replaceable component. Designers
must bring the design laboratory to the
field, or soldiers to the design
laboratory, if we are to take seriously
the Secretary of Defense call for man-
machine systems to be structured in the
most cost-etfective manner. The
military will probably recognize more
than ever that true customers of weap-
on system designers or defense con-
tractors are enlisted personnel, whose
opinions will be the most valuable.
The challenge is to deal with these facts
in the military structure, and to recog-
nize that design advice is as important
as Held exeicises in using operation and
maintenance crews.

MANPOWER LIMITS. The second
and third parts of the congressional
manpower estimate report involve
estimating increases in military and
civilian end-strengths required for full
operational deployment of the pro-
gram, and the manner of deployment
if no increases are authorized. The net
effect of these requirements will be to
place all weapon programs, not just
major defense acquisition programs,
under a mandate to design programs
that minimize the use of civilian and
military personnel. Any major pro-
gram requiring additional personnel
runs the risk that the Congress may not
authorize additional end-strength. The
Department of Defense and the Ser-
vices recognize that this spreads the
implication far beyond the specific
program.
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m his article uses

information presented
at a conference
sponsored by the
Manpower and
Training Committee
of the National
Security Industrial

Association.

For example, it is estimated that the
Midgetman program will need about
50,000 persons for its security re-
quirements. Where are personnel to
come from? Rather than risk that the
Congress may refuse to grant more
personnel, the Services may choose to
take personnel from other activities;
one way is to make sure new weapons
are designed to use fewer personnel, as
compared to the system being re-
placed. The need to conserve person-
nel to provide for the introduction of
new systems, especially those not
replacing existing systems, carries two
implications,

First, the program should use
minimum people. To assure this need
receives attention of program
managers and designers, each major

program can expect to report on, and
justify, its manpower usage at each
program milestone. This will en-
courage consideration of possible
trade-offs from the beginning of the
program,

The second implication results from
the fact that there will remain pro-
grams requiring added manpower
which must be met from elsewhere.
Some manpower spaces could be made
available if all programs, especially
those replacing or modifying existing
systems, operated under manpower
minimization requirements. This im-
plies that the MPTS reporting and
minimization requirements be ex-
tended from only the congressionally
required major programs to include all
programs. In this way, a replacement
truck or artillery piece that requires
fewer operator or maintenance person-
nel may free up manpower spaces for
use in some other program. It is clear
that this has major implications for
organization structure and manning
levels. Early and accurate estimation
of manpower requirements then
becomes important to every program
manager and system designer.

MANPOWER ESTIMATION.
When the acquisition of a new weapon
has reached full-scale development or
production and deployment, its MPTS
requirements should be predictable.
This is not the case in earlier stages of
the process. In the initial concept
development phase there is substantial
flexibility to change design features.
This implies a need to understand how
a specific design feature may affect the
MPTS requirements. The Services
have been developing MPTS estima-
tion approaches that will be essential
to this process. The purpose of the
Navy HARDMAN, the Army MAN-
PRINT, and the Air Force IMPACT
programs is to predict in a better way
what operation, maintenance, support
and training personnel will be required
for a particular configuration of forces,
weapons, and support concepts. Pro-
cedures are developing but are in use
and contribute greatly to assess im-
plications of designs before they are
locked in. Program managers will con-
tinue to need experts’ advice in these
areas, but must be personally familiar
with programs.
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Procedures developed by the
Defense Training and Performance
Data Center enable the Services to im-
prove MPTS requirements prediction
by knowing about the connection be-
tween types of equipment, military oc-
cupational specialties involved in
operation and repair, and required
training. Using these procedures and
data banks will help predict MPTS
consequences of new classes of
weapons, or of proposed design
changes. They should help the Services
estimate the number of people, their
expected mental capability level, and
the amount and type of training a par-
ticular equipment design implies. Pro-
gram managers will be able to make
MPTS comparisons of proposed alter-
native designs, even in the early stages
of the project. This information would
be invaluable in achieving the cost-
effective use of future manpower
resources, since manpower implica-
tions could be considered with cost im-
plications of a proposal.

Conclusion

Effective integration of MPTS into
all phases of design, production,
operation and support will require ma-
jor changes in the ways industry and
the Services interact. Free exchange of
information and clear delineation of
MPTS expectations must characterize
the relationships. It can be done.

The turbine engine, cited above, not
only requires one wrench but has one
length of bolt and does not require
removing several parts to get at the one
to be replaced. This makes main-
tenance tasks easier, less subject to er-
ror, and reduces the time equipment is
unavailable. Such achievements, not
easily won, are characteristic of stories
we will probably hear in the
future.

Economists are quick to point out
that TINSTAAFL (There is no such
thing as a free lunch) is a basic law of
economics. This applies to MPTS con-
siderations. Successfully integrating all
concerns into the design, production,
and deployment of weapons systems
will entail considerable costs. Most ad-
ditional costs will be in the earliest
stages of a program. This is particular-
ly pertinent when MPTS considera-
tions must be taken into account
before submission of a bid on a pro-
posed program. Companies cannot
realistically be expected to add these
considerable costs to the existing
burden of unreimbursed bidding costs.
Is the Department of Defense ready to
pay companies to bid on new pro-
grams, even if bids are not accepted?
How important are MPTS ccncerns
during a period when the Defense
budget is expected to remain stable or
lessen? Payment of up-front MPTS
costs to bidders would be convincing
evidence that the Department of
Defense is serious.

The military and the defense in-
dustry are being pushed toward new
definitions of design requirements,
customer satisfaction, and weapon
system performance. Significant efforts
will be required trom both sides to fur-
ther develop necessary too!s and
techniques for early and accurate
estimation of manpower and skill-level
requirements of systems before they
are built. Working together, freely
sharing information, and realistically
assessing and trading-off different
aspects of MPTS concerns and costs
would have major impacts on the
future size, shape, and effectiveness of
our fighting forces. Can we afford to
ignore this challenge and continue in
the same old ways?

Endnotes

1. President’s Blue Ribbon Commis-
sion on Defense Management, 1986, A
Quest for Excellence: Final Report to
the President, pp. xii.

2. United States Code, Title 10, Sec-
tion 2434.

3, The Honorable Frank Carlucci,
Secretary of Defense Annual Report to
the Congress, 1989, Superintendent of
Documents, pp. 151-152.
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CLARIFICATION

In the July-August 1988 Program
Manager, in the article, “C/SCSC
Lessons Learned,” by Dr. Anthony
Websie:, the first sentence needs
clarification. The C/SCSC was in-
troduced by the Department of
Defense and not by Arthur D. Little,
who conducted a survey on C/SCSC
on behalf of the Assistant Secretary of
Defense (Comptroller).
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LETTERS TO
THE EDITOR

The Defense Systems Management
College plans to initiate a Letters to the
Editor column in Program Manager.
We welcome your letters, pro and con,
regarding articles that have been
published in Program Manager. Your
opinions are of interest to the College
and we seek your ideas regarding our
publication; content, authors, subject
matter, readership, etc.

Please address letters to Program
Manager, ATTN: DRI-P, Defense
Systems Management College, Fort
Belvoir, VA, 22060-5426.

Letters should include the writer’s
full name, address, and daytime
telephone number. Unsigned letters
will not be used. Letters may be edited
for purposes ot clarity and space.

Let us hear from you. If the response
is immediate, the Letters to the Editor
column will begin in the January-
Febuary 1989 issue.
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THE DUPONT MODEL

AND THE

EXPERIENCE EFFECT

ASTOOLS OF

STRATEGIC MANAGEMENT

Fred Waelchl:

David Westermann

Dr. Waelchli is Professor of Management ar the Defense Svstems Management College, and a member of the DSMC Center for
Acquisition Management Policy. Mr. Westermann is the James Forvestal Memorial Professor of Industvial Management at DSMC,
and was, for 14 vears, the Chicf Executive Officer of the Hazeltine Corporation.

arly in this century the DuPont company dis-

covered, in a simple accounting formula, the
basis for a guiding philosophy of management. Eventually,
the philosophy embodied by that formula became a model
around which the entire DuPont organization and its ac-
tivities were organized (Drucker, 1985a).

In a separate but related development, starting in the
1920s and 1930s, researchers on human productivity,
notably T.P. Wright (1936), found ways to quantify and
describe mathematically the so-called phenomenon of “learn-
ing”; the well-known observation that as humans continue
to perform a mechanical ~neration they eet better at it.
About 20 years ago, the Boston Consulting Group found
that this phenomenon also applies to mental and managerial
operations, and retitled the expanded concept “experience”
(Boston Consulting Group, 1972).

In recent years the Dupont model and the phenomenon
of experience have been welded together to form a strategy
of management. This article outlines a version of that
strategy, a version that emphasizes certain decentralization
implications inherent in both constituents of the strategy,
as they apply to the publicly held company. Although in
developing our argument we will use a number of terms
common to the accounting profession, the reader should
understand that this is not a professional accounting treatise.
We assign to some familiar financial accounting concepts,
notably “assets,” much broader meaning than does the ac-
countant’s lexicon.

There are several reasons for discussing this model here
and now. First, the strategy described herein is used by many
(though by no means all) defense contractors. Second, cer-
tain aspects of the model apply to all publicly held com-
panies (including defense contractors), whether or not they

Program Manager

espouse the strategy described. Third, within the last year
we have seen a number of studies that call into question or
“view with alarm” the current financial health and future
viability of the U.S. defense industry, as a consequence of
a series of legislative and DOD actions directed at defense
acquisition management (Waelchli, 1988, reviews three of
these studies). The material in this article is designed to help
the reader understand and evaluate these and other data
related to the financial health of individual defense contrac-
tors and to the defense industry as a whole.

PART 1: WEALTH, RISK,
PROFITABILITY, AND THE
DUPONT MODEL

Owners of wealth typically seek ways to make that wealth
grow. One possible way to increase wealth is to invest it;
that is, to employ it, through markets, in ways potentially
valuable to society, thereby earning a return. Markets are
characterized by risk. In the free interaction of buyers and
sellers, many different investment vehicles beckon the
owner, offering a spectrum of potential rates of return. But,
as a rule, opportunities for faster growth of wealth occur
because there is also a greater probability of losing all or
part of the investment: i.e., more risk.

In the last half-century or so, owners have increasingly
turned to hired “management” to balance risk-reward con-
siderations and perform the function of making wealth pro-
duce a return. The owners’ wealth (called equity) with ad-
ditional funds provided by borrowing (debt) is entrusted to
management, which is legally bound to employ those assets
in the best interest of the owners.
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In the daily work of operating a
business, the management of a publicly
held corporation must, and other
managements should (we believe) seek,
as a first concern, to obtain a com-
petitive risk-adjusted return on the
total assets entrusted to it. Among the
key measures of management perfor-
mance are the amount, auality, and
consistency of the return it produces,
over time, on total assets.

The Cycle of Business

The traditional model of the produc-
tive business use of capital (or assets)
is the “cycle (or circle) of business.”
Starting with cash, management
{guided by corporate goals, values, ex-
perience, and technical knowledge)
purchases materials and parts, em-
ploys land and capital equipment as
appropriate, and buys and applies
labor to form work-in-process inven-
tory and then finished goods, or prod-
uct. This product is sold to realize ac-
counts receivable and, ultimately,
cash. An analogous process takes place
in a firm that offers services rather than
goods.

If things go well, the amount of cash
realized is greater than the cash con-
sumed. This difference, gross income,
is a market-determincd declaration of
the value added by the firm to the
value of the inputs it used (materials,
parts, labor), and the value of the
capital assets consumed, in creating the
product. The cash surplus, after pay-
ment of interest on debt and taxes, can
be returned to the owners or be retain-
ed in the business to allow it to com-
pete more effectively, grow stronger or
bigger, or diversify.

Profit Margin

The financial result of a cycle of
business is expressed in financial ac-
counting as "“profit margin,” which is
computed as follows: The costs of
labor, material, management, interest

Progra n Manager

TABLE 1. THE DUPONT FORMULA
Net income Sales Net Income
x =
Sales Total Assets Total Assets
Profit Asset Return on
Margin Turnover Investment
(ROI)

on debt, depreciation, and taxes are
subtracted from the revenues realized
from sales, to get “net income.” Net in-
come is divided by total sales revenue
to get a percentage; this percentage is
profit margin. Profit margin represents
the income earned by each dollar dur-
ing one cycle of business. Profit
margin, or “net income on sales,” is a
standard financial accounting measure
of profitablility and business perfor-
mance.

Return on Investment (ROI)

Profit margin is only a part of the
profitability story. Because (as noted)
corporate management is fundamen-
tally a steward for assets entrusted to
it, that management must be primari-
ly concerned with the periodic return
on each owner's dollar or, in account-
ing terms, net income on stockholder’s
equity (this measure is also called
return on equity, or ROE). Further,
many businesses employ borrowed
funds as well as owners’ capital, and
management must achieve a competi-
tive return on the borrowed funds as
well.

For this reason, debt and equity
capital are lumped together and called
“total assets” or “investment.” The
ratio of net income to total assets is
called “return on investment,”or ROI.
It may also be called “return on assets
(ROA),” or “return on capital em-
ployed (ROCE).” We will use ROI as
our index of profitability in this paper,
but the reader should understand that
different authorities and practitioners
use these terms with different mean-
ings.

8

Dupont Formula

Profit margin and ROI, two primary
measures of profitability, are mathe-
matically linked in the famous “Du-
Pont formula,” shown in Table 1
above. The third, or linking, term in
the DulPont tormula is “Asset Turn-
over,” which is the ratio of sales
revenues (in an accounting period) to
total assets. Asset Turnover is a meas-
ure of the number of cycles the busi-
ness accomplishes in an accounting
period.

This relatively simple equation is
more than a lifeless accounting state-
ment. [t represents, in our view, the
foundation for a revealing model of
business behavior.

The first term, profit margin, is a
measure of the company'’s external ef-
fectiveness in its markets, particularly
its ability to sell its products for more
than it costs to make and market the
products. Profit margin is primarily af-
fected by a firm's marketing prowess,
pricing strategies, internal operating ef-
fectiveness, and cost management. The
second term, asset turnover, tells how
many dollars ot sales were generated
by each dollar of assets used (or
available to be used). Asset turnover
measures management’s internal effi-
ciency in the use of its assets, par-
ticulary its effectiveness in generating
business volume while minimizing the
assets required to conduct any given
volume of business. Taken together,
the two terms help to clarify (among
other things) an enduring and signifi-
cant management dilemma, centraliza-
tion versus decentralization of manage-
ment, as we will see later.
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Note that management can improve
ROI (for a while) by systematically
drawing down on company assets,
thus partially liquidating the company.
Note also that cash, like all other
assets, is in the denominator of the
ROI term, and thus is a drag on ROI
unless it is producing an appropriate
return.

The Firm and the Dupont
Formula

Well managed firms strive to in-
crease profitability by operating on
both térms of the DuPont formula.
They work hard to increase profit
margins, attempting to push up the
ratio of earnings to sales through prod-
uct quality differentiation, through
market extension, by optimizing pric-
ing policies, through entrepreneurial
product and service innovation of the
type chronicled by Drucker (1985c¢)
and Clifford and Cavanagh (1985),
and through effective management of
operations, cost, and quality (e.g.,
Deming, 1986), among other things.

These firms also seek improved asset
turnover by intensive cash manage-
ment, by keeping all assets at work
continuously and effectively; by im-
proving productivity of each asset
(especially people): and by keeping
idle, unused, or underutilized assets to
a minimum. Some firms find they can
amplify asset effectiveness by deeply
delegating asset use authority; by
trarsferring asset deployment and re-
deployment decisions to the working
level, thus promoting flexibility, spur-
ring asset productivity, boosting moti-
vation, and eliminating hold-ups for
higher level approvals.

When evaluating proposed invest-
ments—in facilities, equipment, educa-
tion and training, ventures, or other
opportunities—many well-managed
companies use a discounted cash flow
(DCF) approach to Return on Invest-
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ments. That is, they translate ROI
elements into cash flows—"cash out”
(investment) and “cash in” (receipts) —
and account for the time value of
money by using the net present value
(discounted at the company’s cost of
capital) of each cash flow. One cur-
rently popular view of strategic man-
agement claims that the strategic task
of management is to maximize the
value of the firm, which is taken to be
the net present value of all future cash
Hows (see Kiechel, 1988:36). Note that
we are talking here about actual cash
flows, not the chimera of accounting
profits.

People as ““Assets”

Total Assets include everything the
company (stockholders) owns, plus
everything that it hires; specifically,
land, buildings, equipment, all forms
of inventory, accounts receivable, and
cash.

Most important among the firm’s
assets, in our view, are people; men
and women with brains, skills and mo-
tivation. In the formal accounting
sense, of course, people are not listed
as assets on the balance sheet. Com-
pensation paid to people and costs of
hiring and training them do reside in
inventory and accounts receivable
and, therefore, in the Total Assets
term, until payment is received for the
product.

In a deeper, more philosophical
sense, however, we believe that peo-
ple clearly count as assets. In fact, peo-
ple represent the improvable asset, the
asset of ultimate value (cf., Kanter,
1983). A company gains productivity
leverage through training, education,
and motivation of its people, and then
by exploiting these qualities in a decen-
tralized decision structure, as we
discuss later. People can do what in-
ert capital equipment cannot, learn
and improve as individuals and as
teams.

Improving Asset Turnover

What methods can management use
to increase asset turnover? From the
mathematics of the formula, two ob-
vious answers are to increase sales
volume and decrease assets, but there
is much more to it than that. The fun-
damental meaning of this term, and the
key challenge to management, is that
every asset must make a continuous
and effective contribution to net in-
come. Asset turnover can be increased
by increasing the realizable value per
unit of inventory, or by increasing the
velocity of the business cycle; the rate
at which cash is turned into finished
goods inventory and back into cash.
Sometimes an asset contributes to net
income only indirectly—by making
another asset (or assets) more efficient
or productive.

Performance in the task of making
assets optimally productive is an acid
test of management. This responsibili-
ty translates into tactics such as those
listed by Chisholm (1985): Keep all
assets working as hard as possible all
of the time. Minimize all forms of in-
ventory and other assets, convert all
inventories into cash as quickly as
possible, and keep all cash working,
even overnight. Here also, decen-
tralization of asset deployment
authority frequently improves the
payoff by fostering nimble responses
to local opportunities and problems.

Most assets have intrinsic, inherent,
or mechanical limits on potential pro-
ductivity. Good management can
squeeze more productivity (in the form
of increased volume of product or
perhaps more efficient or less costly
operations) out of these assets, but on-
ly in limited amounts. As noted above,
however, there is one asset that ap-
pears to have no intrinsic limits on its
productivity, and that is man.
Associated with humans in work situa-
tions are the phenomena of “learning”
and “motivation,” the second fun-
damenta!l element of our model of the
firm, to be discussed below.
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Asset turnover is a measure of effi-
ciency. It d- ends on the full, effective,
continuous utilization of assets de-
ployed—facilities and people. That re-
quires skillful internal management of
operations. But asset deployment must
also be competent and well-advised.
Productive capacity, a function of
capital (physical assets), materials, and
inventories must be maintained in
balance with product demand—the or-
ganization must avoid significant over-
or undercapitalization. Most impor-
tant, management must anticipate
changes in product demand triggered
by strategic management actions and
market conditions, so that new capaci-
ty comes on line as needed. Finally,
business conditions must allow a rea-
sonable opportunity, if the business in-
volves manufacturing, for a planned,
stable, volume production operation.

Stock Price and Earnings

As steward for the asset owners
(stockholders), management accepts
responsibility for the total return on
those assets. Total financial return in-
cludes, in addition to dividends, the
net change in the price of the stock
from purchase to sale. An important
determinant of stock price (and of the
firm’s cost of capital) is the amount of
earnings (net income) available for
distribution, and the rate of change in
earnings. Management, therefore,
must be concerned with two additional
important measures of financial per-
formance; earnings per share and the
price-earnings (P/E) multiple.

Earnings per share is quarterly or
annual net income divided by the
number of shares of stock outstanding.
This number serves as a trend in-
dicator; changes in the value of earn-
ings per share are closely watched by
the financial community because they
can be precursors of dividend changes.
The price per share of company stock
is set by the actions of buyers and
sellers in the equity markets, and nor-
mally represents the market’s evalua-
tion of current earnings per share and
of the future Return on Investment
prospects of the industry and the com-
pany. Said another way, stock price
expresses the market’s expectations of
the durability of company earnings. A
company’s P/E multiple, compared to
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those of its competitors, is a market
assessment of the relative “quality” of
the company'’s earnings, its prospects
for future earnings, and the quality of
corporate management.

Price-earnings performance also af-
fects the ability of the company to at-
tract new capital (debt and equity),
and the price it will have to pay for
that capital. The P/E performance af-
fects the company’s ability to finance
its competitive efforts to grow and
diversify and, ultimately, the cost and
quality of its products. Poor P/E per-
formance can lead to a lower stock
price and a higher cost of capital,
which may lead to worse P/E perfor-
mance in the future, and into a down-
ward spiral toward mediocrity or
eventual failure. At the very least,
declining performance in the capital
market predisposes toward declining
performances in the product market.
Poor or declining P/E performance can
also become an invitation to a hostile
takeover attempt.

Hence company management, even
as it invests for long-term Return on
Investment, must also emphasize cur-
rent or short-term earnings to protect
its stock price and P/E multiple.

Summary of DuPont Model

The Dulont formula gives the
manager insight into types of actions
he or she can take to make the firm
competitive. The behavior of the firm's
stock price, particularly as a multiple
of its earnings, tells the manager how
the financial market judges the firm's
competitive performance, and espe-
cially its anticipated future financial
performance.

The cold financial figures reflect
management’s performance in the
product market and within the com-
pany. Internally, our focus has been on
management’s performance in the de-
ployment of the organization’s assets.
A major facet of this performance is
the skill with which the firm’s human
assets are motivated, trained and us-
ed. We will consider two aspects of
“human asset management”; first de-
velopment of the individual by
motivation, learning, and experience,
and then optimal use of the individual
in a decentralized management frame-
work.
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PART 2: THE PHENOMENON
OF LEARNING

It is common knowledge that human
repetition of a task leads to faster and
better accomplishment of the task, and
that fabrication cost of a new product
is likely to decline in its early life. Star-
ting in the 1920s and during World
War 11, this knowledge became more
explicit. First, it was found in industrial
production that, on a shop floor under
stable conditions and with good man-
agement, for each cumulative doubl-
ing of quantity produced, there is a
measurable and predictable percentage
reduction in the labor time and there-
fore in the cost.

Studies by the Boston Consulting
Group starting in 1966 have shown this
phenomenon is not confined to labor
or to the shop floor, but is a pervasive
phenomenon that applies to all cost
elements. This broader phenomenon is
the “experience effect,” or the “ex-
perience curve effect” (Boston Con-
sulting Group, 1972).

The experience effect on costs is like-
ly to be steeper than the labor cost
decline; it applies to the aggregate of
capital costs, development, marketing,
distribution, overhead, and opera-
tions. It derives from scale effects, in-
vestment, and specialization as well as
traditional learning.

The so-called learning/experience
curve has become an indispensable
tool of cost and price management. Ex-
perience curve implications for com-
petitive strategy are significant, but
often seem to be poorly understood.

Strategic Applications of
Learning/Experience

A well-managed company working
strategically to alter the competitive
structure of an industry to its own ad-
vantage will seek to capture, by a
variety of means including planned in-
vestments and pricing strategies, a
larger market share in a market seg-
ment; a share that will provide the
cumulative volume over time that gen-
erates the learning and experience
required to propel it down the cost
curves ahead of its competitors. If suc-
cessful, this strategy ultimately gives
the company a potential sustainable
cost advantage difficult for competi-
tors to overcome and, therefore,
relatively higher profit margins at any
market price.
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Seizing cost advantage through
learning is not easy and demands
substantial investment, particularly in
human capital (Kaptur, 1987). It re-
quires nurturing the learning
phenomenon. It means building and
leading an experienced, well-trained,
well-motivated, multidisciplined,
multitiered work force and holding it
together through lean times. It means
resistance to personnel layoffs,
regardless of short-term market condi-
tions. It means continuous promotion
of individual and team learning, for-
mal and informal, at all levels of the
organization, all the time. It means
visible and reliable management be-
havior that champions, not hinders,
individual and team initiative and
learning throughout the company;
behavior leading to development and
maintenance of a tangible and shared
corporate value system, a work en-
vironment conducive to continuous
learning, and to intense belief in, and
respect for, the institution, its objec-
tives and its people. William Safire
(1986) argues cogently that “Com-
panies have to recognize that employee
loyalty is a substantial asset.” We
believe that the experience effect is a
phenomenon of the heart as well as the
brain.

In Monograph 235 of its “Perspec-
tives” series, the Boston Consulting
Group took a breather from its
customary hard analyses of strategy,
and underscored the importance of
leadership in human terms:

But few things in life are more
satisfying than pride of member-
ship...in an organization which
itself is respected, admired and
valued by the society of which it
is a part. Organizational objec-
tives encompass...the value sys-
tem and the culture of the whole
person, not just the tangible pay-
offs.... The objectives that are
valued may often go beyond the
present and beyond self.

....The consensus upon objec-
ti. <3 is the only tie that binds its
members to the purposes of the
organization and holds them
strongly enough to override their
personal objtives....Strategy
development is wasted effort if
there is no such commitment to
objectives. (Henderson, 1981)
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A coterie of current writers, led by
Peter Drucker (1974, 1985¢), William
Ouchi (1981), Tom Peters (1982,
1987), Robert Waterman (1982, 1987),
Rosabeth Moss Kanter (1983), and
Clifford and Cavanagh (1985), echo
this theme. People, operating under
competent, value-driven leadership;
people well trained and motivated,
resonating to corporate values and to
principles of learning and experience,
are the ultimate asset. Without them
inert capital assets remain just that—
inert. With them immense productivi-
ty gains are possible, even under other-
wise adverse conditions.

We believe that individual and team
learning are key to the efficiency that
drives asset turnover, ROI and, ulti-
mately, total market performance. The
individual must keep at work, and the
team must keep working together, gen-
erating cumulative volume of product,
doing it better, with higher quality,
and at less cost as they go.

This requires stable employment.
The work force must keep working;
assets must not be idle.

This requires program and funding
stability, and efficient work schedul-
ing so that operations are not inter-
rupted and learning is not disrupted.

And the work force must be
motivated. This requires leadership—
managers constant in their visible com-
mitment to values important to the
workers. We believe those values
should include efficiency, integrity,
and a sense of public citizenship and
trust; the leader must be strong enough
to rely, in the main, on the commit-
ment of the work force to the shared
value system. In the words of J.D.
Brown (1973:23):

[t appears to be in the nature of
human organization that...the
great majority of constituents
react to the persistent image of
the leader rather than to the
precise logic of his decisions. The
image of the leader is not his
superficial self, but rather the
personification of a system of
values which he has demon-
strated over time. When this
manifestation is clear and consis-
tent and reflects a quality of per-
sonal integrity, it is a powerful
instrument.
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Management must make optimal use
of individuals in this trained and
motivated work force. We believe this
is best accomplished through intel-
ligent and appropriate decentralized
decision-making. The DuPont model
sheds light on this aspect of manage-
ment.

PART 3: THE DUPONT MODEL
AND DECENTRALIZED
MANAGEMENT

We have stated our belief that the
DuPont model is more than a lifeless
accounting formula; we see it as the
foundation of a model of business
strategy. An important aspect of this
strategy is decentralized decision-
making as we have noted above. The
DuPont model illuminates the mean-
ing of decentralization, offers an
avenue to the rational use of decen-
tralization, and suggests a way to
measure the actual degree of decen-
tralization.

Many managers believe (or say they
believe), with the American Manage-
ment Association, that decision-
making should be decentralized; that
decisions should routinely be pushed
down to the lowest level in the organ-
ization where all the information
needed to make a good decision re-
sides. There are three widely recog-
nized structural modes of decentraliza-
tion: the cost center, the profit center,
and the ROI center. The DuPont mo-
del helps clarify what decentralization
means in each case.

The cost center is the most central-
ized of the three modes; it allows the
local manager one axis of decision—
the cost budget. In addition to routine
management of material and labor
costs, this manager can (at least in
theory) control production quantity
(i.e., sales) and can lower quantity
when unit costs threaten to escalate
with high volume, due to bottleneck-
ing, overtime, labor fatigue, or the in-
efficient use of capital equipment. This
manager’s discretion is confined to one
element of Profit Margin—cost.

The profit center allows more local
control. This manager is fully respon-
sible for Profit Margin, or earnings
(revenue minus cost) as a percent of
sales. In addition to measures available
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to the cost center manager, this man-
ager can make decisions that incur
higher costs than planned if he can also
boost revenues and drive net income
above plan.

But both the cost center manager
and the profit center manager are tied
to the Profit Margin term of the Du-
Pont formula. The ROI center mana-
ger, by contrast, has all the tools of the
profit center manager, plus some con-
trol over asset ownership and asset
turnover. Under the ROI center con-
cept, the local manager negotiates with
corporate headquarters the makeup of
the specific asset base for which he or
she will be held accountable, and the
return (income) expected on that asset
base. This manager can then choose
(for example) to cut profit margin to
gain market share if so doing would in-
crease ROI. He can influence, to a
degree, his “capital structure.” He can,
in the drive to elevate ROI, negotiate
further with headquarters about asset
“ownership”; perhaps returning or re-
deploying unused or underused assets,
and/or requesting or accepting new as-
sets on which he forsees the likelihood
of a favorable return.

This manager becomes, in a sense,
the CEO of his local operation. Note
again, however, that this strategy
demands a broader view of “assets”
than the accountant’s, Asset “value,”
in this strategy, must relate to the
potential productive use of the entity,
not to a depreciated “book” value—
otherwise we risk the lunacy of moti-
vating an ROI manager to seek
“ownership” of an old, tired asset,
rather than a productive new one—
because the “book” value of the old
asset is low, and minimizes his asset
base.

Intelligently employed ROI manage-
ment seems to us to be a true expres-
sion of decentralization and, further,
to invite “human asset” management
that spurs innovative and productive
use of the trained and motivated work
force. We recognize that the effects of
structural decentralization fall most
immediately on top managers of the
organization. But the same type of
thinking about delegation and motiva-
tion that animates the ROI form of
decentralized management should
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permeate the organization and in-
fluence all levels of administration and
supervision from the Chief Executive
Officer to the shift worker. An eftec-
tive ROI manager will be, ipso facto
we believe, a decentralized manager.

But how many companies, even
“well managed” ones employ ROI
management? How many organiza-
tions argue that they are decentraliz-
ed because they employ cost centers
or, better yet, profit centers? Which
“decentralized” firms routinely, or
ever, effectively delegate ROI respon-
sibility to any significant depth in the
organization? How many “enlighten-
ed” or “excellent” organizations display
(publicly or privately) any evidence of
understanding the potency of ROI-
based decentralized management? Bas-
ed on our experience, the number is
not large.

Summary of the Argument

One more time; the logic of the Du-
Pont formula shows two routes, prof-
it margin and asset turnover, that a
firm may take to achieve the prof-
itability that every firm must earn to
stay in business and compete for
capital (human and financial) in the
free and open markets of this country.
The DuPont formula is not, itself, a
strategy: it is a financial model of a
firm that offers goods and services to
a market. The concepts of Profit Mar-
gin, Asset Turnover,and Return on In-
vestment, however, apply to every
such firm, and analyses based on these
concepts can reveal effective strategies
(e.g., decentralization) and lead to im-
proved strategic decision-making.

Nor is the phenomenon of learning
or experience, per se, a strategy. We
know that some [earning occurs natu-
rally, but management actions drasti-
cally affect the quality, quantity, and
effectiveness of learning in the organ-
ization. Furthermore, the decision to
invest in learning, to nurture and
manage learning for the purpose of
making assets, human and inert, more
productive, is a strategic decision.
Within the framework of the Dulont
model, a dedicated learning-based ap-
proach to total company management
can be (we believe) an effective con-
scious company strategy, one that can
lead to increasing effectiveness and
competitive market advantage.

Learning starts with the manage-
ment attitude that people are assets; in-
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telligent beings who respond affir-
matively to a principled and real com-
pany value system and who, with bu-
reaucratic roadblocks removed, will
drive toward achievement of shared
company goals. A “learning” strategy
depends on the belief that a deep and
dominant human desire is to be a con-
tributing member of a winning team.

Philosophy Within the Model

There is one more point to be made.
The strategy we sketch is often charac-
terized as applicable primarily to high-
volume manufacturing operations; it is
sometimes called the “low-cost, high-
market-share strategy,” or the strategy
of “cutting price to gain share.”
Ghemawat (1985), for example, warns
that the experience effect is applicable
only in certain well-defined industrial
situations.

We believe a deeper phenomenon is
at work, and that warnings such as
Ghemawat's indicate that the phenom-
enon of learning/experience may be
too narrowly understood.

The logic chain goes something like
this: Management generally is a stew-
ard for assets (defined here more
broadly than in the accounting sense)
entrusted to it; this is true whether the
assets are private or public, owned or
hired. Management as a function,
then, is largely asset management, the
task of making each asset as produc-
tive as possible and, in particula:
making it produce (whether rented
consumed or amortized) more valuc
than its cost. (It is also becoming clear
that adroit asset management is a
natural and potentially powerful an-
tidote to hostile takeover —see Kiechel,
1988.)

The “asset” with the greatest capaci-
ty for increased productivity —its own
and that of all other assets—is the
human being. A primary avenue to in-
creased human productivity is “learn-
ing” or “experience,” both in the ver-
nacular sense, and as those terms have
been described. To be more than mini-
mally effective, learning must be pro-
moted and actively managed and then,
we believe, applied in a decentralized
decision structure. The underlying
argument—and strategy —therefore, is
that regardless of the type of organ-
ization—be it a supplier of services, or
a fabricator of products—a first prior-
ty for management is attention to, in-
vestment in, and leadership of the or-
ganization’s human capital.
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As part of an extensive effort to upgrade
stangic sealsft capability, the Military
Sealsfy Command is acquiring 13 new
or converted ships specifically configured
Jor maritime prepossvioning missions,
including the Sgt. Marej Kocak, shown.

ANAGERS

Military Environment of the Near Future

The world of the near future will be more interdependent,
more complex, less stable politically and economically, and
more vulnerable to disruption than the world today. Serious
conditions involving increased population, disparity in
wealth, regional conflicts, arms proliferation, and unstable
political and military structures are likely. There is the
likelihood of comparatively fewer resources and greater
commitments. The military of the future will exist in a social,
economic, and international environment fraught with con-
flict and stress. Figure 1 depicts some of the conflicts and
stresses.

For U.S. military forces, acquisition programs and com-
bat force operations usually have been single service. More
acquisition programs will be joint programs, both with other
services and with foreign governments. This will occur as
U.S. military commitments increase and resources decrease.

Changing Operational Support Environment

As the acquisition and operations environments change,
< will the logistic support environment.

<he Free World will continue to rely on sophisticated
technology to offset the numerical advantage of Soviet bloc
forces. This emphasis on high technology has afforded and

ISTICS
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produced increased weapon system capability and sub-
system reliability. However, this increased capability has
greatly increased the number of subsystems and, thus,
weapon system complexity. Consequently, improved
reliability has not been realized at the systems level. Addi-
tionally, high technology has not provided the reduced
operating and support costs frequently anticipated. Re-
quirements for complex, sophisticated test equipment,
technical maintenance skills, and costly repair parts have
created logistic support problems which have resulted in an
unacceptable level of readiness.

The support environment has become more complex. The
combat forces’ operational requirements must be supported.
The basic logistics requirements, including readiness and sus-
tainability, must be supported. The military and industrial
production limitations must be addressed. Perhaps the most
important factor in the increasing complexity of the sup-
port environment is data. The manufacturers, combat
forces, support activities, and acquisition commands all have
technical and management data to transmit and receive.
Each participating activity has its own version of the re-
quired data in an automated system that is not quite com-
patible with all the other automated systems. Figure 2 shows
some of the complexity in the operational support
environment.

Military logisticians are responsible for ensuring that combat forces have sufficient supplies and equipment to deter aggression or to
sustain military operations. To fulfill this responsibility, we need to look at two areas of concern, the military environment of the near

future and the changing operational support environment.

Program Manager
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Issue

The requirements for operating a
defense force in a changing, global en-
vironment give rise to several tenets of
logistic support. These tenets include
the following: readiness, sustainabili-
ty, flexibility, survivability and mobili-
ty. While all of these are of essentially
equal importance, we will limit our
discussion to readiness. Logistics plan-
ning guidance spans peacetime and
wartime planning. While most of the
major planning issues are unique to
either peacetime or wartime, one
stands out as being essential to both.
That one is “trained logistics
personnel.”

Reliance on high-performance
technology will require increasing
numbers of people with the aptitude to
learn to perform complex diagnostic
and maintenance tasks, and to manage
or direct large logistic support
programs,

Making the weapon systems more
sophisticated seems to increase the
need for logistics technicians and
managers. Trained logistics personnel
are a resource just like any other
resource, in short supply and becom-
ing more expensive. We cannot in-
crease significantly the supply of
logisticians or the supply of logistics
materials. We must make do with
what we have now or will have in the
near future.

Program Manager

FIGURE 1. SOME CONFLICTS AND STRESSES
ANTICIPATED FOR THE MILITARY
ENVIRONMENT OF THE NEAR FUTURE

The real issue, then, is to have the
right resources available in the right
place at the right time. This is the job
of the acquisition command logisti-
cian. This is where we must start; we
must make the acquisition command
logistician the ‘“‘smart logistics
manager.” To accomplish this, we
need logisticians who understand their
own jobs and how they fit into the
overall support infrastructure.

Approach

There are three elements necessary
to accomplish our goal. First,
regardless of the details of the ap-
proach, the approach itself must be
Department of Defense (DOD) wide.
Second, the field/fleet logisticians must
be trained to view logistics the same
way as the acquisition command
logisticians do. Third, the acquisition
command logisticians must be
educated/trained to manage the effort,
not to do it.

DOD-Wide Approach

The initial step in the approach to
obtaining smarter logistics managers is
to have a DOD-wide approach to sup-
port for operational systems. This is
not to suggest that all military services
must provide support in the same man-
ner. There must be a common ap-
proach to the support with a common
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language. Because all the services ob-
tain some of their support from com-
mon sources, some things must be
common. Each service has a unique
mission and a unique way of fulfilling
that mission,

Ideally, there should be a com-
prehensive set of logistics policy
statements by the DOD. These policy
statements should address the basic
goals of logistic support. They should
state what should be done, but not
specify how they should be done.

If we make the assumption that
these DOD logistics policy statements
do exist, then the next step is to address
the individual service's logistic policy.
Each service has a different mission
and force structure. This means that
each service will have a different ap-
proach to the logistic support of its
operational forces. The service logistics
policy must support DOD policy and
provide additional guidance on im-
plementation and reporting require-
ments.

In support of the service logistics
policies, the various acquisition com-
mands may need to implement differ-
ing logistics policies. Each acquisition
command must be the final judge of
the implementation of the logistic sup-
port policy. The commands must
develop the detailed procedures, re-
porting requirements, and manage-
ment information systems.

Training for Field/Fleet Logisticians

Given a general approach to
military support for operational
systems, the next step is to provide
training for field/fleet logisticians.
These logisticians are the doers. They
directly support the field/fleet forces.

These field/fleet logisticians include
managers, engineers, analysts and
technicians. Some of these logisticians
are integrators and managers while
others are technical specialists. These
logisticians are the ones who provide
the logistic support to the combat
forces. While it would not hurt if all
the logistics personnel understood how
all the logistics elements fit together,
it is not necessary, or is it practical.
The field logisticians must be trained
to do their particular jobs; in addition,
the field logistics managers must be

November-December 1988




——— e e — o ——

trained to understand how the logistics
elements fit together. The field logisti-
cians must be trained to know what to
expect from the acquisition command
logisticians. They must be taught com-
mon terminology and common
procedures.

Education for Acquisition
Logisticians

The acquisition command logisti-
cians must be educated to manage the
support programs; they must be
educated or trained to implement their
command’s logistics policy. We have
already stated that this policy supports
the service and DOD logistics policy.
The acquisition command logisticians
include logistics program managers,
logistics element managers, and
logistics engineers and analysts. The
logistics program manager is the in-
tegrator and is supported by the ele-
ment managers and other technical
specialists. While all of these must
receive proper education and training,
it is the logistic program manager who
is of primary concern.

The logistics program managers
must receive a very broad education to
be effective. The topics that must be
covered include the following: systems
acquisition process, budgeting and
financial management, systems
engineering, field/fleet operational re-
quirements, system operation, main-
tenance systems, management infor-
mation systems, and logistics integra-
tion and management. There are things
that a logistics program manager
should not be taught: these include the
detailed “how to” courses in the
various logistics elements.

In addition to learning topics listed
above, the logistics program managers
must learn to communicate. As can be
extrapolated from the data flows
depicted in Figure 2, individuals in-
volved in the logistic support system
must communicate with each other.
The managers must not only know
what has to be done and who must do
it, but how to communicate with those
people. The logistics managers are not
the doers in the same sense that the
field/fleet logisticians are. They must
know what has to be done and how to
direct other logisticians to do the work.

Program Manager

FIGURE 2. SOME OF THE COMPLEXITY IN
THE RAPIDLY CHANGING OPERATIONAL
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With all this in mind, we must now
design an education program for
logistics program managers. Some por-
tions of this education program can be
accommodated by university credit
courses and continuing education
courses. Systems engineering and
management information systems
would lend themselves to this ap-
proach. Some topics, such as systems
acquisition, budgeting and financial
management, and logistics integration
and management, can be addressed by
DOD schools such as the Defense
Systems Management College. The
other topics are best left to schools set
up by the services or the individual ac-
quisition commands. The following
paragraphs highlight this education
program.

Systems Acquisition Process. The
systems acquisition process is the start
of the acquisition command logistics
program manager education program.
This involves the Defense Acquisitions
Board and the services’ systems ac-
quisition review process, and the ser-
vice, DOD, and congressional budget
cycles. Even for out-of-production
systems, the logistics program
manager must know how the weapon
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systems acquisition works. This por-
tion of the education program should
include a discussion of DOD, service,
and command logistics support policy.

Budgeting and Financial Manage-
ment. As, in some commands, the
logistics program managers move fur-
ther from the technical and logistics
aspects of the program, they vill have
more budget responsibility thrust upon
them. They must be taught the DOD
Planning, Programming, and Bud-
geting System. They must learn how
to prepare the logistics portion of the
program offices’ annual budget sub-
mission. They must learn how their
command handles its funding
documents with other offices in the
command, field activities, and com-
mercial suppliers.

Systems Engineering. Systems
engineering should be taught to pro-
vide a framework for all the technical
topics that the logistics program
manager will have to learn. An ap-
propriate overview of systems
engineering for logisticians would
cover systems engineering manage-
ment, including work breakdown
structure development and use; system
definition, including a look at func-
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tional analysis and resource allocation;
configuration management and
specification generation; technical per-
formance achievement, including risk
analysis and management and
technical performance measurement;
and operational feasibility, including
specialty engineering integration,
system effectiveness, life-cycle cost and
design-to-cost, logistics and the logistic
support analysis process, modification
management, and manufacturing and
producibility.

Field/Fleet QOperational Require-
ments. To help the logistics program
manager put the support in perspec-
tive, the manager must be familiar
with the combat forces’ operational re-
quirements. For the managers who
support major systems such as aircraft,
missiles, or ships, this could be critical
in understanding how to provide sup-
port. Other logistics program
managers have to know the environ-
ment in which their system must
operate. This portion of the education
program is background, and is essen-
tial to putting system operation and
maintenance system operation in
perspective.

System Operation. This portion of
the education program does not have
to be a formal course. The managers
must be familiarized with the system(s)
they are supporting. They should have
an understanding of the manufactur-
ing process of the system. As with
most of the things that the logistics
program manager must learn, the
manager does not need to be an expert.
The manager does not need to be an
operator or maintainer, but must be
familiar with both the operation and
maintenance of the system.

Maintenance System Operation. A
course in maintenance system opera-
tion is different from a familiarization
with the maintenance of the supported
system. There should be a course to
teach the logistics program managers
how the maintenance system works.
This involves teaching the managers
such things as the capabilities of the
different levels of repair, operations of
the repair facilities, and operations of
the supply system. This could include
teaching about such systems as
Maintenance and Material Manage-
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ment; it could also include teaching
how to use the output of these systems.

Management Information Systems.
One of the most rapidly growing areas
of logistic support is management in-
formation systems and other
automated analytical tools. The
managers must be taught how to use
the automated information systems
and other tools that are available
within the command. Since data must
flow between all participants (see
Figure 2), managers must learn how to
provide information to others and how
to use information coming in. In ad-
dition to teaching managers how to use
the automated tools, they must be
taught to make the systems useful to
the logisticians and technicians in the
field so that the required data will be
entered.

Logistics Integration and Manage-
ment. After discussing seven major
topics in a logistics program manager
education program, it seems only right
to conclude with a discussion of
logistics integration and management.
This overview would cover the
logistics elements and an approach to
integrating them into a coherent sup-
port program. The overview of the
logistics elements would cover
maintenance planning and its relation-
ship to operational readiness or sus-
tainability requirements; reliability in-
cluding differences between specified,
demonstrated, and operational relia-
bility; maintainability, including quan-
tification and demonstration; life-cycle
cost; logistic support analysis including
the process, maintainability-reliability-
maintenance engineering design inter-
face, and use of reliability-centered
maintenance analysis; repair-level
decisions; facilities; packaging, han-
dling, storage, and transportation;
funding considerations; technical
publications including the processes of
generating particular classes of pub-
lications from particular kinds of anal-
yses; support and test equipment in-
cluding selection, design, fabrication,
and test; manpower and personnel in-
cluding analysis and procedures for
establishing and evaluating personnel
requirements; training and training
equipment including analysis of train-
ing requirements and development of
equipment consistent with system
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design and system support concepts;
supply support including application
of operational mean time between
unscheduled removal and logistic sup-
port analysis to spares selection and
distribution; data including automated
maintenance and supply data systems;
and warranties including concept of
warranty and purposes of a warranty
program. There is some duplication
and overlapping in this program, but
this is necessary to provide some cohe-
sion to the various topics.

The only thing that cannot be taught
is communication. The managers will
be taught who has to do what to get
the job done, but they cannot be
taught how to deal with people.

This is an ambitious educational
program for logistics program
managers. All this may seem too much
for a logistician to need to know, but
the logistics program manager has
many documents to review and
evaluate and all these topics are going
to be in them. Much of this education
must be provided before a logistician
can effectively manage a logistics pro-
gram. All the topics are dynamic and
the manager must constantly read and
take courses to keep up. This, coupled
with the work load of the logistics pro-
gram manager, can consume the
manager's time. Since the manager
must manage and not do the detail
work, the manager cannot afford to
take the time to learn the detailed pro-
cedures of the logistics elements.

Summary

To aid in achieving a higher level of
readiness in the combat forces, we
have focused on creating a ‘smart
logistics manager.” This smart logistics
manager is the acquisition command
logistics program manager.

Ideally, there should be three steps
to achieve this goal of smart logistics
managers. These three steps are:

—A DOD-wide approach to the
logistic nolicies that is tailored by the
services .nd, finally, by the acquisition
commands

—A training program for the
field/fleet logisticians, one that also
teaches them what to expect from the
acquisition logisticians

November-December 1988




—An education program for the ac-
quisition logistics program manager.

If the first step is not achieved, the
approach will still work. If the second
step is not achieved, the approach is
less effective, but will still provide
measurable results.

The keys to a logistics program
manager’s education program are:

—Teach managers what has to be done
and who must do it

—Teach managers to manage and not
to do

—Teach managers a very broad range
of topics so they will learn how to in-
tegrate all elements of logistics.

The range of topics includes the
following:

—Systems Acquisition Process, in-
cluding Logistics Policy

—Budgeting and Financial Manage-
ment

—Systems Engineering

—Field/Fleet Operational Require-
ments

—System Operation
—Maintenance System Operation

—Management Information Systems
and Other Automated Analytical
Tools

—Logistics Integration and Manage-
ment.

To achieve an increase in systems
readiness, we must establish a clear
logistic support policy and teach
logisticians how to implement it. In
particular, acquisition command
logistics program managers must be
taught a broad range of background
and supporting material and, more im-
portantly, be taught to manage, not to
do.
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LARGEST DSMC CORRESPONDENCE
CLASS IS AN OUTSTANDING SUCCESS

The Allepany Ballistics Laboratory of Heresles (ABL) and the Defense Systems Management College honored 176 Hercules emplovees and 2 Defense Contract Audit
Agpency representatives for completing the Contractor Performance Measurement Course. Pictured at the cevemony at ABL Sept. 6 are: R E. Heltzel, ABL Vice
President and Resident Manager; Lt. Col. Steve Gillespie, USAF, DSMC Professor; Maj. Gen. Lynn H. Stevens, USA, DSMC Commandant; John C. Marvin,
ABL; Dr. Anthony Webster and Dr. Michael Judd, DSMC Professors; and Lt. Col. K.E. Nessle, USA, DSMC Executive Officer.

ajor General Lynn H. Stevens, USA, Comman-

dant of the Defense Systems Management
College (DSMC), was the honor guest at an awards
ceremony at the Hercules/Allegany Ballistics Laboratory
(ABL), Rocket Center, West Virginia. He recognized 176
Hercules employees and two Defense Contract Audit
Agency representatives for completing the Contractor Per-
formance Measurement Course.

Robert E. Heltzel, Vice President and Resident Manager
of Hercules/ ABL, presented General Stevens with a plaque
in appreciation of DSMC support for “providing excellent
CPMC/SCSC-C/SSR study materials and DSMC staff sup-
port in a timely and cost effective manner” to the Allegany
Ballistics Laboratory of the Missiles, Ordnance & Space
Group of Hercules Incorporated.

General Stevens and Mr. Heltzel congratulated and
presented each candidate with a framed certificate of com-
pletion. The general commended Hercules for offering the
class to employees and taking the first step in preparing to
receive validation of its management control system. “This
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is the largest group ever to be graduated from this course
at a single time,” General Stevens said. He added that “of
all of the 3,200 graduates to date, ABL's final exam scores
were within the top ten percent,” and noted that success of
the class could be the direct result of Hercules' top-
management involvement and commitment. In addition to
professional staff, the Hercules class comprised executive
managers, division managers, department managers and
department supervisors in all key functional areas.

Post-ceremony activities included a plant tour for General
Stevens and other DSMC guests. Dr. Anthony Webster and
Dr. Michael Judd, DSMC Professors, discussed with John
Marvin, Hercules course instructor, how training aids
generated by DSMC could be used more effectively for/by
industry trainers. Mr. Marvin said improvements in DOD
industry can occur principally because of knowl-
edgeable people and managers; and DSMC should offer
more of its curriculum as self-study, self-paced cor-
respondence courses to enable busy DOD industry profes-
sionals to increase their knowledge cost-effectively without
missing work.
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ETHICS: CAN WE GET A
GRIP ON OURSELVES:?

Do Adequate Constraints Exist to Deter Defense
Acquisition People from Violating the Code?

Wilbur D. Jones, Jr.

Predictably, the year 1988 has brought a leap day, the
Olympics and a presidential election, so far without
catastrophe. For the defense acquisition community, it has
been an entirely different matter. Unpredictably, it has been

the year of the painfully embarrassing alleged procurement
scandal.

Ethically, were we ready for it?

To us in defense acquisition, trying hard to hold a steady
hand to the wheel of the acquisition process following a suc-
cession of test-analyze-and-fix remedies in recent years, one
nagging question remains: How did we prepare for the pros-
pect that this could happen?

[s it our nature to sign off hurriedly on a route slip without
reading the most recent directive or Inspector General inves-
tigation? Do we retain copies for later reference?

At the least, when was the last time you attended a brief-
ing on government or corporate ethics, standards of con-
duct, or read the posters on bulletin boards? Were you
directed to do so, or did you do so voluntarily?

Look around. Department of Defense ethics prevention
and deterrence efforts are under intense fire. Critics abound
in the media, the Congress and among ourselves. What are
we critiquing? What limits are justified? Perhaps this essay
will help you gain insight by examining some of the ethics
issues we face.
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I'm not talking about the ten-dollar limit on contractor
logoed coffee-cup gratuities, or the colonel’s free lunch in
the assembly plant cafeteria. I'm talking about a serious and
potentially calamitous situation with severe repercussions
on current and future weapon system programs needed for
national security.

“There they go again!” trumpet defense detractors, with
more impetus for reform. Americans, caught somewhere
between “they’re a bunch of crooks” and “it's an issue of
human frailty and not the system,” are bound to be con-
fused and upset.

The public esteem, support and trust we rebuilt after the
spare parts, hammers and other public relations wounds 4-6
years ago are in jeopardy. Our self confidence is shaken.
Time and energy are being drained from productive use to
cleanup. The fallout is indeterminable, but frightening.

At this writing, the investigations continue. Public allega-
tions remain to be entered into the judicial process. Never-
theless, neither the painful scandalous facts nor ethical issues
raised are driving points of this essay, albeit the lightning
rod. The point is whether enough action has been taken to
preclude these kinds of things from taking place.

Let’s tempt ourselves with a hypothetical case. We are in
industry or government and have the probability of personal
gain, large or small, which breaches the law or Code of
Conduct.

November-December 1088




Indianapolis, Indiana Daily Journal
November 24, 1863

Sentence of a Contractor who Tried to Cheat
the Government.
Apsutant General's OFricE, }
WasHniNnGgToN, November 21,

John K. Stetler has been econvicted, by
court-martial, of wilful neglect of duty, in
having contracted to furnish to the Subsist-
ence Department aone hundred thousand
pounds of prime roasted and ground Rio
coffee, stipulating in the contract that proof
by chemical analyzation,or otherwise, should
show said coffee Lo be compcsed wholly of
pure prime Rio coffee, and that the same
should be delivered in Baitimore. In failing
to deliver any amount whatever of pure
primo Rio coffee, and having agreed to fur-
nish to the United States about one hundred
casks of pure prime roasted and ground Rio
coffee; he did deliver instead thereof about
one hundred casks of coffee, proved by in-
spection and chemical analysis to be impure
and adulterated with foreign substances, and
which was therefore rejected by the Subsist-
ence Department, the court sentenced said
John K. Stetler to be imprisoned in the pen-
itentiary at Albany, New York, or at suech
other place as the Secretary of War may di-
rect, for the term of five years. The forego-
ing sentence has been approved by the Sec-
retary of War, and Albany, Now York, de-
signated as the place of confinement, which
has been approved by the President.

E. D. Townsenp, Asst. Adjt. Gen,

—~gy—
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Point: Are there preventive
incentives (deterrents) to our acting for
personal gain?

Point: Are we aware of the laws,
standards and regulations, their mores
and shall-nots, against which we would
be measured?

Point: Are we aware of the
consequences of violations?

Point: If yes, would our com-
prehension and awareness deter us?
Would our personal morals? If not,
what would?

As we survey these issues, our frame
of reference is the existence, or non-
existence, of “adequate constraints” on
our behavior. If inadequate, would the
temptation to deviate desist with the
imposition of more? Can every poten-
tial situation be anticipated and
covered? If adequate, should we say:
“Enough, we will work with what we
have!”

Point: Within this frame of reference,
should constraints be institutional,
personal or both?
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An Array of Boundarics

Every day, the Department of
Defense (DOD) awakens to some 57
laws and regulations governing
principal conflicts-of-interest rules and
matters of ethics and conduct. This
includes two Executive Orders of the
President, 26 citations from the United
States Code (U.S.C.), or laws, four
other public laws, three DOD
directives, one directive each for the
three military services, 14 regulations
from the Federal Acquisition Regulation
(FAR) and its Defense Supplement, and
five other citations. Additionally, the
Defense Inspector General issued 25
“alert and beware” handbooks on ethics
and conduct, including 14 on acquisi-
tion. Posters displaying the Code of
Conduct and the Fraud, Waste and
Abuse Hotline are everywhere.

The DOD has gone so far as to
publish a handbook specifically for the
acquisition community titled Acquisi-
tion Alerts for Program Managers for

which the Defense Systems Manage-
ment College (DSMC) collaborated
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with the Defense Inspector General.
Lessons on ethics are taught to military
officers and civilian officials at several
DOD institutions of higher learning in-
cluding DSMC and the National De-
fense University.

Figures 1, 2 and 3 tell the story. With
this array of boundaries, ignorance of
ethics and conduct is naive and
incredulous.

Prevention of Fraud and Waste

Based on current procurement-
scandal allegations, and for the thrust
of this essay, I will use more specific
words “fraud” and “waste” rather than
“ethics” and “conduct.” In this context,
the “buyer” with the need is a defense
contractor. The “seller’” with the infor-
mation the contractor needs is a DOD
employee.

Who is responsible for preventing
fraud and waste in defense acquisition?
According to June Gibbs Brown, De-
fense Inspector General, in testimony
before the House Committee on Gov-
ernment Operations, the responsibility
is shared by corporate management of-
ficials, DOD procurement officials, the
Defense Inspector General and the Con-
gress.! In referring to her own enforce-
ment means, Ms. Gibbs states: “If cor-
porate officials do not recognize this
responsibility and take appropriate ac-
tion, no number of auditors, inspectors
and investigators will have a
measurable impact upon reducing fraud
and waste in defense programs.?

How do procurement officials pre-
vent fraud and waste and enforce laws
and regulations? According to Dr.
Robert B. Costello, Under Secretary of
Defense (Acquisition), in congressional
testimony regarding contractual
courses of action, “While all of these
{contractual) remedies are available to
us, we should recognize that there is
no way to legislate greed out of exis-
tence. It is unlikely that persons will-
ing to give or receive bribes will be
deterred by signing certificates. Rather,
we must insist on a moral climate
within which bribery is unacceptable
behavior; and the system of investiga-
tion and enforcement ensures persons
tendering or receiving bribes will be
identified and punished.”
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regulations must begin with DOD E 2 g8 g P & ] 3
Directive 5500.7, “Standards of Con- E g 5 E g £ § 3 85 g
duct,” of May 6, 1987. The directive o s §¢ 5 £y g ED 3 ‘%
addresses nearly everything you would (&) g £8 g $3 § 53 £ 3
need to know and is an essential refer- @ g $S:Z 8% 3§ s 2 § g =
ence. [t applies to former DOD civilian q @ & c§ S 8>n £ 8> E ©

. . . . I o o > ° ES o <] © £ o &
officials and retired military officers o] £ g2 SE Sos § o 2 © ¢
and current DOD employees. It s & 2 g 23 s < 23 £ 2 é,;-_, 5 5 3

DOD personnel shall become E 5 g S3¢ 83 £:3 2 23 2 £ 2

familiar with the scope of, & < “% 28 O£ - 23 « £ < o @

authority for, and limitations of R, g g o ® ®

the activities for which they are Q) 5 §3: 3 5% 5%

responsible...shall acquire a b 253 5 £3 £3

working knowledge of appropri- E wg E § s S _ g s 38

ate statutory standards ot con- 3 8 %8 _ £ g - 5 1

duct prohibitions and restric- : e T . §2 38 223 g2z gL %

tions...which include conflict of B % o é 3 3 g £8P £ge EgE

interest laws, (and) general post . g °°° e o c e 1

employment restrictions. ... ~ o g
The directive has a Digest of Laws E w B 3 = g 2
summarizing those pertaining to con- § 5(”5 ) = o N N
flict of interest, post-government ser- ] w S 2%, S 3 (&: 8
vice, laws applicable to retired regular E 4g & $ ok @ > > o

= [-% o [o 3] @® @ @
officers, and other applicable laws. o < <¢3a . - -
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10 year ban on employment with that

defense contractor, $10,000 civil

1. Active duty military officers 0-4 and above and penality. Additional $10,000 penalty if

civilian DOD personnel paid at or above GS-11

who

Adverse or disciplinary action, $5,000

Adverse or disciplinary action
penalty

employment accepted

Commanders and deputy commanders or

major installations and operations
3. Special government employees except those

named in DODD 5500.7

enclosure 5
4. Schedule C employees uniess exciuded by the

2. Personnel paid at a GS-15 rate or below and
military members 0-7 and below who are in a
decision making position that could impact on the
financial interests of a nonfederal activity

1. General and Flag officers 0-7 and above

3. Other than GS personnel who are paid as
Director ot OGE

Who are contacted by or contact that defense
GS-16 or above

curement function in regard to a contract
contractor regarding future employment

awarded by DOD
Except for those who file SF278

Covered defense officials, i.e.
2. SES and GS-16 above

1.

Report employment contact 10 the supervisor and the DAEO or

designee, and

2. To disqualify themselves from ali participation in the perfor-
mance of any procurement function relating to any contacts of that 2. Have participated in the performance of a pro-

defense contractor for as long as future employment opportunities

have not been rejected
DAEOQ or designee

1

Affirmative requirement to file a Confidential Statement of Affilia-
tions and Financial Interests DD Form 1555 with supervisor or
Atfirmative requirement to file a Financial Disciosure Report SF

278 with the DOD Component Reports are available for public

review

apphes throughout

Cwil and Administrative  Affirmative requirement 1o:
employment or service

the year ot termmnation

..applies throughout
with government

DODD 5500.7. F.3.b employment including
..apphes throughout

employment and must
than 30 days after ter-
mination with

Administrative
Civit and
Administrative
file last report no later
government
CAUTION: This is a SUMMARY of the rules. Refer to cited statute or regulation for complete information

Source: Of'ice of General Counsel, DOD

ment Act ot 1978 &

DODD 5500.7.

10 USC 2397a
F3a.

€.0. 11222

May 8, 1965 &
P.L. 95-521
Ethics 1in Govern-

ro
w

Program Manager

U.S.C. (Laws)

In recent years, congressional con-
cern with government ethics has
centered on the “revolving door,” the
tendency of DOD employees to leave
government service and join de-
fense contractors, and of industry of-
ficials to enter government service for
a short time and then return to in-
dustry. The Congress has discerned a
high potential for actual, or perceived,
conflicts of interest and other im-
proprieties and has acted accordingly.
Of particular note is legislation to cur-
tail post-government employment.
These include the following.

10 U.S.C. 2397. The first section ap-
plies to former DOD employees:
(1) retired military officers or former
military officers who served on active
duty at least 10 years at the grade of
0-4 or higher, and former civilian
employees who served at a G5-13 pay
rate or higher; (2) who, within two
years of leaving DOD, are employed
by defense contractors awarded at
least $10 million in defense contracts,
and (3) received $25,000 or more
annually in compensation from that
contractor.

The second section applies to present
DOD employees: (1) civilian employ-
ees GS-13 or higher, (2) who, within
two years prior to beginning with
the DOD component (service, defense
agency, Office of the Secretary of
Defense, etc.) were employed by a
defense contractor awarded at least
$10 million in DOD contracts, and
(3) received $25,000 or more in com-
pensation from that contractor.

These above individuals shall file
reports (DD Form 1787) giving their
name and address, the name and ad-
dress of the defense contractor, a
description of their duties, a descrip-
tion of their duties with DOD and
other information. The penalty for
failure to file is a fine up to
$10.000.

Section 2397a requires a like re-
port to be tiled by individuals when
they discuss jobs with defense
contractors.

This part of the Code retlects lan-
guage in the FY 1987 DOD Authori-
zation Act (Public Law 99-661), up-
dated by I’.L. 100-26.
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10 U.S.C. 2397b. Applies to former
DOD employees at G5-13 or higher or
0-4 or higher who (1) spent the major-
ity of their working days during the
last two years of DOD service per-
forming procurement related functions
related to a defense contract at a site
or plant that was owned or operated
by the contractor, and that was the
principal location of performance of
such duties, or (2) spent the majority
of their working days during the last
two years of DOD service performing
personally and substantially in a
decision-making capacity through con-
tact with a contractor on a major
defense system.

The law also restricts former
employees in the Senior Executive Ser-
vice or 0-7 or higher who performed
duties as a primary representative of
the United States while either negoti-
ating a defense contract or settling a
contractor’s claim of a least $10 mil-
lion. The penalty is a fine up to
$250,000.

The core of this part of the Code and
for 2397c¢ which follows comprised
three laws, P°.L. 99-500, P.L. 591 and
P.L. 99-661.

10 U.S.C. 2397c. This requires a
defense contractor to file a report on
former DOD employees who have
been out of government for less than
two years. The report is parallel to that
prescribed in 2397,

Other principal Code citations refer-
ring to conflict of interest include: 18
U.5.C. 203, 205, 208 and 209. Other
principal citations referring to post-
government service include 18 U.S.C.
203, 207. 281, 283, and 37 U.S.C.
801(b) as amended.

Contemporary Applications

The procurement scandal has placed
attention on conditions covered in the
Code of Ethics for Government Ser-

My Jones. a Professor of svstems acquisition
management i the Poluy and Onga-
nizatum Management Departwment at the
Defense Svstems Management College, re-
cently completed an extended assymment in
the Pentagon as speech wiiter for the Under
Secretary of Defense (Acquisition).

Program Manager
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vice, passed by the Congress and
signed by the President in 1980, and
the DOD Standards of Conduct.

From the Code of Ethics

Any person in Government service

should:

—Never discriminate unfairly by
dispensing special favors or privileges
to anyone, whether for remuneration
or not, and never accept, for himself
or herself or for family members,
favors or benefits under circumstances
which might be construed by reason-
able persons as influencing the perfor-
mance of governmental duties.

—Engage in no business with the
Government, either directly or indi-
rectly, which is inconsistent with the
conscientious performance of govern-
mental duties.

—Never use any information gained
confidentially in the performance of
governmental duties as a means of
making private profit.

From the Standards of Conduct

—An employee shall not use, for the
purpose of furthering a private inter-
est, official information that has not
been made available to the general
public.

—Consultants, advisors and special
government employees shall not use
any inside information, obtained as a
result of their Government service, for
private personal gain either by direct
action on their part, by counsel, or by
recommendations or suggestions to
others, including those with whom
they have family, business or financial
ties.

Government-Industry Relations

At the heart of acquisition ethics are
relations between government and the
defense industry, which, in recent
years, were becoming increasingly
contentious. As Dr. Costello has
stated: “Even though the relationship
was not in jeopardy, the traditional
‘arm’s length’ relationship has become
a gap caused by guestionable motiva-
tions on both sides, improper ways of
doing business, extreme cautiousness
and a tendency to overreact to counter
both perceptions and realities.”®
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As a result, Dr. Costello made 3=
improving relations one of his top 10 g2
s‘tr.ategies for improving defensg a_lcqqi- 3 g g
sition when he assumed the position in g g 8
1987, saying that “the situation has w 2z
been out of balance.” Dr. Costello z ® S
continues: “If DOD and industry are NS il
. - 84
to proceed effectively toward common 2 S E
national security objectives, we must g 3 E
a © O

restore mutual respect and trust. The
key to forging this new relationship is
‘balance.’ Balance is neither extreme,
rather a position somewhere moder-
ately between laissez-faire and 'buyer
beware,” neither overregulation nor
‘hands off.’ Balance is a common sense
approach."?

The DOD began reducing excessive
audits and oversight; working on the
risk-reward equation regarding the
profit a contractor will gain for risk
taken under a contract; improving
buyer-seller relationships through
better communications, listening to
industry’s concerns, working groups,
and the like. This effort, in concert
with industry representatives, began to
clear the air. Then came the alleged
scandal. (Based on public comments,
it can be conjectured the alleged
improprieties, for the most part, began
and took place before this effort to
improve relations, the institution of
contractor self-governance and the
1986-87 legislative activity regarding
“revolving door,” et al.)

Former officers and employees 0-7 or SES

and above
2. Former cfficers and employees 0-4 or GS-13

PERSONS TO WHICH
PROVISIONS APPLY
and above

1.

Industry Self-Governance

Self-governance was strongly
recommended by the President’s Blue
Ribbon (Packard) Commission on
Defense Management in 1986:

¢. at a site or plant armed or operated by the defense contrac-

tor and
d. that site was the principal location of performance of the Pro-

curement function
d. involving decision-making responsibilities

a. a procurement function for the U.S.
e. through contact with the contractor

b. on a majority of working days
c. relating to a major defense system

a. procurement function for the U.S.
b. for a majority of working days

To assure that their houses are in
order, defense contractors must
promulgate and vigilantly
enforce codes of ethics that
address the unique problems and
procedures incident to defense
procurement. They must develop
and implement internal controls
to monitor these codes of ethics
and sensitive aspects of contract
compliance.8

1. Accepting employment with a defense contractor with which the

individual has acted as a primary representative of the U.S. in
2. Accepting employment with a defense contractor with which the

negotiating a contract or in a settlement involving a defense con-
individual performed

tract, in excess of $10m.
3. Accepting employment from a defense contractor with which

ACTIVITY PROHIBITED
the individual performed

...applies for 2 years
after termination with

TYPE RULE
& DURATION
government

Civil

Industry accepted the recom-
mendation and formed the Defense In-
dustry Initiatives on Business Ethics
and Conduct (DII). Six corporate prin-
ciples were established for companies

ACCEPTING EMPLOYMENT

10 U.S.C. 2397b

RULE
CITE

FIGURE 1. TABLE OF PRINCIPAL CONFLICTS OF INTEREST RULES (CONTINUED)
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3.4

signing up. Each company agrees to
abide by the principles and agrees it
has implemented, or will implement,
management policies.

The principles are as follows.

—The company will have and adhere
to a written code of business ethics and
conduct, and will train employees in
the code.

$10,000 administrative penalty

Withholding retired pay

—The company’s code establishes the
high value expected of employees and
standards against which they are
judged.

pinion stating the report

—The company will create a free and
open atmosphere allowing and encour-
aging employees to report code viola-
tions without fear of retribution.

—The company has an obligation to
self-govern by monitoring compliance
with federal procurement laws and
voluntary disclosure of violations and
actions taken.

1. Who served in pay grade 0-4 or above with

ten years active military service
2. Who were civilians paid at a GS-13 rate or

higher
Retired reguiar afficers

Former DOD personnel

—The company is responsible to other
companies in industry to live by the
standards of conduct and preserve the
integrity of the defense industry.

—The company must have public
accountability for its commitment to
these principles.?

Because government does not have
the resources or tools to live inside
every company and monitor every
activity, industry must monitor itself.
[t is in industry’s best interests to im-
prove its image and do what is right
in the first place.10

As of July 1988, 46 defense contrac-
tors had signed up, many of them at
the level of Boeing, FMC, General
Dynamics and Honeywell. How many

DD Form 1357 which indicated whether the individual is employed

Affirmative requirement to file a Report of DOD and Defense
with a defense contractor

Related Employment DD Form 1787 when employed at an annual
Affirmative requirement to file a Statement of Employment Report

was awarded DOD contracts totaling at least $10,000,000 during

rate of $25,000 or more with a major defense contractor (which
the prior year)

3. A virtually identical provision works in reverse and applies to employees or consuitants to DOD who within 2 years were employed or consultants to major defense contractors
5. Temporary and part-time employees (e.g., consultants) may accept compensation for outside work in which the U.S. has an interest if the matter is unrelated to the consultant’s official duties

2. A rebuttable presumption in favor of the covered official that a failure to report or disqualify is not a violation if the DAEO or designee has given a written o|

1. Penalty can be avoided by notification to supervisor of initial empioyment contact and cessation of all contact

4. These rules apply only to current or former Department of Defense officers and employees
CAUTION: This is a SUMMARY of the rules. Refer to cited statute or regulation for complete information

5 others have initiated similar actions is

5 unknown. The DIl is not a government

T program.

2 o £ o . . . .

2 i g o A key ingredient in DIl is the

r S § - & g voluntary disclosure provision, under

o N = o™ g = - Yy p

4 - - 3 3 which a contractor voluntarily pro-
® - . N .

g g & E 8% g 3 vides to the government information

i - 8.8 £8. £ o obtained regarding its own potential

w 3883 Egs 5 ] 8 ;

£ 5% & 2§ - H fraud or misconduct in a contractual

2 3 K3 relationship. To DOD, disclosure

g . 5 5 5 coupled with contractor cooperation

o 8 §§ ~ £ 3 and corrective action, are strong in-

< G o 9% g 5 dications of contractor integrity.!!

L.f ] 2] 3 o @ © 8 Furthermore, where voluntary

g 2 2> § 5 S 3 disclosure has not occurred, but where

a - ™ w 2 2

a contractor is confronted with a
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government-identified allegation of
fraud, and agrees to cooperate, make
restitution and undertake corrective
action, DOD will consider these efforts
as part of the contractor’s commitment
toward corporate integrity when deter-
minations concerning suspensions and
debarments are made.??

Can self-governance work? Will
congressional and public pressure give
it encugh time to try? It does not help
that of the 46 companies, 39 were
under investigation in July 1988, and
25 of them were being investigated
after having signed up.

Individual Morality Issue

According to Morris B. Silverstein,
Assistant Defense Inspector General
for Criminal Investigations, Policy
and Oversight, a government
employee who would violate the law
or regulations perhaps can be charac-
terized. Employees who would breach
their fiduciary duty and take actions
harmful to government interests are
less likely to be aggressive in dealings
with a contractor, or as professional in
their jobs as they are supposed to be.
That type of employee might be aware
of violations, but it is easier to go along
rather than blow the whistle. The atti-
tude may be one of "I got the job done
so we saved the government money in
the long run.”13

How does this type of personal
morality affect government long-
term interests? The answer may be
contained in this statement by
Mr. Silverstein:

What about other contractors,
potential competitors, and
whether they enter the field to do
business with the government?
They may feel it is not worth
spending money and developing
expertise since the other guys
have the relationship.14

If there are adequate laws and
regulations, and if they are adhered to
by almost everyone in defense acqui-
sition, where are the gaps? One
thought being advanced is that we may
not be reaching the right level of DOD
people with the message of ethics and
conduct; that the average mid-to-low-
level employee takes it seriously, but

Program Manager
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FIGURE 2. OTHER APPLICABLE LAWS AND

REGULATIONS

The Anti-Deficiency Act
(Using Appropriated Funds)

The Anti-Kickback Act
The Buy American Act

The Brooks Act

The Changes Clause
The Competition in Contracting Act
The Consolidated List of Debarred,

Suspended, and Ineligible Contractors

Employment Restrictions on Certain
Former DOD Officiais

Inspection and Acceptance Clause
Liquidated Damages Clause
Patents

Pre-award Surveys
The Prompt Payment Act

Restrictions Affecting Former Officers

and Employees

Special Promotional Programs

Specifications

Standards of Conduct and Conflicts of

interest
The Small Business Act

Termination for Convenience
Termination for Default
Unauthorized Commitments
Unsolicited Proposals
Warranties

Source: Pamphlet I1G, DOD 4245.1-H

28

31 U.S.C. 1301;
31 U.S.C. 1341, 1517

41 U.S.C. 51-58

41 U.S.C. 10, E.O. 10682;
and FAR Parts 25-1 and 25-2

Public Law 89-306; 40
U.S.C. 759; FAR Part 70

FAR Part 43
PL 98-369; FAR Part 6
FAR Subpart 9.4

DOD Directive 5500.7

FAR Part 46
FAR Part 12.1

35 U.S.C. 101 and 161
U.S.C. Constitution, Article 1,
Section 8, Clause 8

FAR Subpart 9.1
Public Law 97-177

5 U.S.C. 5305;

Army Regulation 600-50;
Navy Instruction 5370.2H;
Air Force Regulation 30-30;
DOD Directives 7700.15 and
14021

63 COMPGEN 229 (1984);
59 COMPGEN 203 (1980);
JTR Vol 2

FAR Part 10

5 C.F.R. 735; 18 U.S.C. 202;
2 U.S.C. 441i; 18 U.S.C. 5209;
DOD Directive 5500.7

10 U.S.C. 2304; 15 U.S.C.
631-647; FAR Part 19

FAR Part 49

FAR Part 49

DFAR Supplement 1.670
FAR Subpart 15.5

FAR Part 46.7

]
e  — —— —— _— — . ——— . ————————]
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FIGURE 3. INSPECTOR GENERAL AND OTHER
| RELATED PUBLICATIONS

February 23, 1987

March 1988

7050.1-R. September 1987

August 1983

{Available Only to DOD Activities)

September 1982

Justice, July 1987

and Efficiency. September 27, 1985

THESE HANDBOOKS ALERT YOU TO POTENTIAL PROBLEMS
WHEN DEALING WITH SPECIFIC ACQUISITION AREAS.

Acquisition Alerts for Program Managers, September 1987. IG, DOD 4245.1-H

indicators of Fraud in Department of Defense Procurement, August 1987

Handbook on Labor Fraud Indicators, August 1985

Handbook on Fraud Indicators: Material, July 1985

Handbook on Scenarios of Potential Defective Pricing Fraud, 1G 7600.1-H. December 1986

Federal Acquisition Regulations Which Encourage Timely Contracter Negotiations Pursuant to
Audit Report Recommendations, March 1987

Report on Gratuities and Standards of Conduct Relating to DOD Procurement, IG/DOD 5500.2-H.

Computers: Crimes, Clues and Controls, March 1986
Antitrust Enforcement in DOD Procurement, IG 550£.1-H, January 1987
Fraud Awareness Concepts for Department of Defense Quality Assurance Personnel, May 1985

Report on Suspension and Debarment Activity Within the Air Force. IG, DOD Office of Criminal
Investigation and Oversight BBFDH012. C1PO, April 29, 1988

Crniminal Defective Pricing and the Truth in Negotiations Act. IG, DOD IGDPH 4200.50, C1PO.

Review of Significant Product Substitution Cases Within the Department of Defense. IG, DOD

THE FOLLOWING HANDBOOKS PROVIDE INFORMATION ON
AREAS NOT SPECIFICALLY RELATED TO ACQUISITION:

Audit Followup Practices in the Federal Government, January 1987
Summary Report on Audit of Government Property 1 the Possession of Contractors/Grantees.

Compendium of Advanced Audit Techmiques. August 1985
Guide for External Quality Assurance Reviews of Internal Audit Orgamizations, September 1985
Review of Suspension and Debarment Activities within the Department of Defense. May 1984

Guidetines for Civit Fraud Remedies and Parallel Proceedings, September 1985
Cwilian Payroll Operation Areas Most Susceptible 10 Fraud. Waste and Abuse—Audit Guides.

Integnty Alerts...Common Pitfalls and Everyday E€thics. .. October 1986

How 1o Keep Qut of Trouble . Ethica!l Conduct for Federal Employees....n Brief, January 1986
Allocating Audit Resources Through Operations Risk Analysis—A Methodology, 1985

Use of Technical Experts by Inspector General Organizations. October 1985

inspector General Subpoenas. Pubhshed by the Criminal and Civil Divisions, U.S Department ot

Guideines tor Civil Fraud Remedies and Parallel Proceedings. President’'s Council on Integnty

You may obtain copies of these handbooks by writing to the

Inspector General, Department of Defense, Program Planning,

Review and Management (Analysis and Reports), Room 950,
400 Army Navy Drive, Arlington, VA, 22202-2884

Source: Pamphlet 1G, DOD 4245.1-H

How would such an effort fit with
today’s perceived public morality?
Some would argue what we are seeing
in the alleged procurement scandal is
cause and effect, indicative of and a
product of the times. If we are serious
about this concept, would we be swim-
ming upstream?

More Rules to Live By?

What conclusions can we draw? Do
we need more guidelines? Hear the
words of Secretary of Defense Frank C.
Carlucci in congressional testimony in
July 1988 regarding the alleged pro-
curement scandal. First, before the
Senate Armed Services Committee:

Defense acquisition is already
too complex. Adding more
provisions and prohibitions
could be counter-productive,
especially if underlying causes
go untreated. No amount of rule-
making can eliminate rule-
breaking. Unnecessary complex-
ity wastes time, money and
energy.1s

Later, before the House Armed Ser-
vices Committee:

We have underway a review of
existing laws and regulations
covering those illegal or
improper actions disclosed by the
investigation. Where our analy-
sis discloses that corrective action
should be taken, we will do so.
Corrective action may include
proposals to the Congress for
legislation or revision to Federal
Acquisition Regulation.16

Mr. Carlucci added that FAR
changes have been identified regarding
consultants working for DOD which
would ensure they were not placed in
a conflict of interest role because of
work they are doing for private
firms.'?

that those higher up may feel “above
it.” Military officers, having less ex-
posure in a career to civilians and con-
tractors, live by stern military codes
and could be viewed as more cautious
and less susceptible.

Should the focus instead be on the
individual employee's morals and stan-
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dards? Would it be practical and cost-
effective to assume such a broad
behavioral educational program?
Would it be done through counseling,
group sessions, films and lectures,
religious organizations? This would
envision a new concept of employee
education,

Call the Hotline

The DOD Hotline for reporting
fraud, waste and abuse is 223-5080
(Autovon); 800-424-9098 (commercial,
toll free): or 693-5080, Washington,
DC, area. The address is DOD Hot-
line, The Pentagon, Washington, DC,
20301.
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FIGURE 4. AUDIT ACTIVITY

—

FIRST
HALF

FYs2 FY83 Fye4 FYygs FYB8E FY87 Fy 88

AUDIT REPORTS ISSUED
INTERNAL AUDIT

IG, DOD 143 170 140 125 138 240 117

Total DOD 20.520 18,467 18,532 17,553 18,183 17.345 7,660
CONTRACT AUDIT

DCAA 61,627 57,782 61,081 62,078 69,082 65644 26376

SAVINGS IDENTIFIED
INTERNAL AUDIT

1G, DOD $14b $ 4 $10b $11b ¢ 8 $120 $ .7
Total DOD $24b $16b $270 $276 $57b $39 $ 1.8b
CONTRACT AUDIT
DCAA N/A N/A $81b $79 $68 $87b $ 3.0b
N/A - Information not available
b = billions of dollars

Source: The Honorable June Gibbs Brown, Defense Inspector General, before the Subcommittee
on Legislation and National Security, House Committee on Government Operations, July 13, 1988

FIGURE 5. INVESTIGATIVE ACTIVITY

FIRST
HALF
FY 82 FY 83 FY 84 FY 85 FY 86 FY 87 FY 88
INDICTMENTS (DOJ)*
DCIS 13 64 81 129 239 476 107
Total DOD 27 108 174 253 308 634 294
CONVICTIONS (DOJ)*
DCiS 12 57 64 83 168 329 93
Total DOD 102 207 181 256 282 531 244
MONETARY RESULTS
DCIS $ 55m § 48m $ 82m $ 21.2m $ 60.5m $1199m §$ 52.4m
Total DOD $ 138m § 148m § 29.2m $1259m $101.9m $199.7m  $304.9m

* Excludes military courts martial
N/A - Information not avaiiabie
m = millions of dollars ‘

Source: The Honorable June Gibbs Brown, Defense Inspector General, before the Subcommittee {
on Legislation and National Security, House Committee on Government Operations, July 13, 1988
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FIGURE 6. AUDITORS 1. Statement by The Honorable June
= Gibbs Brown, Inspector General,
B FY 1982 NN FY 1988 Department of Defense, before Sub-
8000 committee on Legislation and National
Security, House Committee on Govern-
7500 ment Operations, “Oversight of DOD
2000 Procurement Programs,” July 13, 1988,
pp. 13-14.
6500 2. Ibid, p.14.
6000 3. Statement by The Honorable
5500 Robert B. Costello, Under Secretary of
Defense (Acquisition), before House
5000 Appropriations Committee, July 6,
4500 1988, pp. 2-3.
4000 4. Brown. Op. Cit., p. 14.
3500 5. Defense Industry Initiatives on
Business Ethics and Conduct. “"Public
3000 Accountability,” 1987 Annual Report
2500 to the Public and the Defense Industry,
January 1988, p. 1.
2000 6. The Honorable Robert B.
1500 Costello. Under Secretary of Defense
(Acquisition), Remarks to Federal Bar
1000 Association, Pentagon Chapter, Fort
500 Myer, Va., May 10, 1988, p. 8.
0 7. Ibid, pp. 8-9.
DCAA SERVICES® AND IG TOTALS 8. Defense Industry Initiatives. Op.
Inciudes the Army Audit Agency, the Naval Audit Service, and the Air Force Audit Agency Cit., p. 1.

Source: The Honorable Robert B. Costello, USD(A), before the House Armed Services 9. Costello. Remarks to Federal Bar

Committee, June 29, 1988 Association, Op. Cit., pp. 9-10;
| Defense Industry Initiatives. Op. Cit.,
T e pp. 17

FIGURE 7. NUMBER OF FRAUD AGENTS 10. Costello. Remarks to Federal Bar

WITHIN THE DEPARTMENT OF DEFENSE Association, Op. Cit., p. 10.

11. Letter from Deputy Secretary of
Defense to defense contractors, July 24,

I FY 1982 N\ FY 1988 1986.
12. Letter from Deputy Secretary

350
of Defense to defense contractors,
300 August 10, 1987.
250 | 13. Interview with Morris B.
Silverstein, Assistant Defense Inspec-
200 . . .
tor General, Criminal Investigations,
150 Policy and Oversight, July 28, 1988.
100 14. Ibid.
50 15. Statement by The Honorable
Frank C. Carlucci, Secretary of
0 Defense, before Senate Armed Services
0c1S cioc NIS ost Committee, “Defense Acquisition
Systems; July 12, 1988, p. 5.
DCIS — Defense Criminal investigative Service :
CIDC — Army Criminal investigative Command 16. Testimony of.The Honorable
NIS — Naval Security and Investigative Service Frank C. Carlucci, Secretary of
0S! — Air Force Office of Investigations Defense, before House Armed Services

Committee, “Procurement Fraud,”

Source: The Honorable Robert B. Costello, USD(A), before the House Armed Services J uly 26, 1988, p- 2.

Committee, June 29, 1988 17. 1bid, pp. 2-3.
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INTERNATIONAL NCO PANEL AT

RMCM James E. Hoffman, USN

A n integral part of the 20-week Program Manage-
ment Course (PMC) taught at the Defense Systems
Management College (DSMC), Fort Belvoir, Va., are weekly
guest lecturers and speakers. These include a panel of Senior
NCO:s from the four U.S. military services. In keeping with
the DSMC commitment to stay in touch with the user, the
Senior Enlisted Panel addresses issues for present and future
program managers from a customer’s viewpoint. Coor-
dinated by the former DSMC Senior Enlisted Advisui,
Senior Chief Larry J. Dyer, USN, a PMC class enjoyed the
tirst Panel with an international flavor. An Army Sergeant
Major from the Federal Republic of Germany joined
representatives from the U. S. Navy, Army, Air Force and
Marine Corps.

The Panel
Members of the ’anel were as follows:

—Master Chief James E. Hoffman, current DSMC Senior
Enlisted Advisor and Course Director and Lead Instructor
for the Program Manager’s Briefing Course (PMBC).

—Sergeant Major John M. Hall, Army Atomic Demolition
Muntions Specialist and Combat Engineer, now Senior
Sergeant Major for the U. S. Army Belvoir Research,
Development and Engineering Center (RD&E).

—Master Sergeant Mark A. Smith, C-17 Airlift Missions
Systems Manager, Air Force Systems Command, Wright-
Patterson AFB, Ohio.

—Master Gunnery Sergeant John ]. Anaya, a Development
Project Officer in Telecommunications, USMC Develop-
ment and Edu« ation Center, Quantico, Va.

—~—The international representative, Secgeant Major Klaus-
Dieter Scheckel, attached to the German Army Liaison Staff,

Program Manager

U. S. Army Engineer Center, Fort Belvoir. These five repre-
sent 101 years of user experience.

The Message

Master Chief Hoffman stressed the criticality of in-
teroperability among branches of U. S. Armed Forces. Citing
experiences while a member of the Communications Depart-
ment in the USS Independence (CV-62) during the 1983
Grenada invasion and Lebanon bombing raids, the Master
Chief said, “I'm not giving away any secrets when [ tell you
that interoperability and communications went together like
interservice and cooperation do at budget time.” Interser-
vice communications during Grenada were criticized by the
media after the operations. Lessons were learned throughout
the military services at all levels. Only with aggressive
follow-up action will we realize any benefit from those dif-
ficult lessons.

Sergeant Major Hall spends much time visiting field units
to evaluate Army research development and evaluation.
“We need to listen, really listen, to our soldiers,” he said.
Today's soldiers are better educated, trained and equipped
than ever before. Let’s stop selling them short and realize
their good ideas are worth listening to. Test and evaluation
teams are welcome in the field, but when you go to these
units to test a new weapons system, dress for the terrain
and experience what they experience. Leave your three-piece
suit and alligator shoes at home and stay in a foxhole,
not a motel room. Eat out of a can and go without sleep
for 3 days. Test your product where it will be used—in the
Korean DMZ during winter snows, in the searing heat and
blinding sandstorms of the desert, and in the oppressive
humidity of the jungle. Only then can we be sure new
systems will operate as designed and are what men and
women in the Armed Forces today deserve—the best equip-
ment possible.
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Master Sergeant Smith’s position in
the Air Force C-17 program office has
given him the opportunity to provide
continuing input into the aircraft’s
cargo compartment systems and mis-
sion equipment. Having logged more
than 3,500 hours in C-141/A/B cargo
aircraft and attaining the Air Force
highest crew qualification, Flight Ex-
aminer Loadmaster, he was selective-
ly assigned to the C-17 system pro-
gram. A major selling point for
development of the C-17 was reducing
crew members by two flight engineers
and one loadmaster from the normal
crew size in most of today's cargo
aircraft.

Having an enlisted expert as an ac-
tive member of the program office
since the beginning of the program has
helped contractor and program
manager immeasurably. A level of ex-
pertise in cargo handling procedures
that can be gained only through
“hands-on” experience was provided at
minimal cost to the Air Force, and no
cost to the contractor. This resulted in
great savings of man-hours and
money. Master Sergeant Smith said,
“We can help you do your job. We can
make it easier on the contractor and
the program managers.”

Master Gunnery Sergeant John J.
Anaya brought almost 30 years of ex-
perience in Marine Corps research,

Program Manager

DSMC IS WELL RECEIVED

RMCS Larry ]J. Dyer, USN

development logistics planning, and
acquisition to the panel: 30 years in
which two basic problems are yet to
be solved—training and equipment
manuals. When there are funding cuts,
the first area affected seems to be train-
ing. Schooling provided today to our
operators and technicians appears to
be inversely proportional to the
sophistication and complexity of our
weapons systems. Course lengths have
been reduced to save money and
operators and technicians are forced to
rely heavily upon written manuals.
Top Anaya said, “These manuals are
often written in Sanskrit, illustrated by
stone masons, and poorly organized.”
A better product can be made available
and anything less than the best should
be unacceptable.

Sergeant Major Scheckel highlighted
recent successes in joint international
weapons systems development among
NATO countries, namely the Tornado
fighter/bomber, Roland and Patriot
air defense systems, and a new
camouflage pattern. There is room for
considerable improvement in the
multinational arena, starting with a
more equitable flow of technical data
and hardware. Closer cooperation can
only promote partnership and
strengthen the alliance. Additionally,
Sergeant Major Scheckel said, “we
need to speed up standardization and
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interoperability of weapons systems,
as well as harmonize operational and
logistical requirements.” Allies should
meet more often in workshops, and ac-
quisition personnel should visit the
field to get the soldiers’ opinions about
equipment provided.

From a user perspective, it would
appear our weapons systems acquisi-
tion process has become convoluted
and cumbersome and borders on being
self-defeating. The soldier, sailor, air-
man and marine struggle with systems
that do not perform as designed, and
require interminable waiting periods
for spare parts. Service people are
forced to use poorly written technical
manuals and go without proper train-
ing. Rules say “do not violate the
warranty,” and the on-scene com-
mander says, “make it work.” Rice
bowls are fiercely protected as we
spend untold millions on virtually
identical, redundant systems. Better is
the constant enemy of good enough.
Contractors are hamstrung with
unrealistic, outdated military stan-
dards and specifications. Although
many improvements have been made
in the U.S. weapons systems acquisi-
tion process, particularly in the areas
of fraud, waste and abuse, there is
room for enhancements in other areas.

Conclusion

The NCO Panel does not presume
to have all the answers, but there are
some things that every acquisition pro-
fessional can do to improve the
system. First and foremost is to listen,
really listen, to people operating,
repairing, and maintaining our
weapons systems. Make time and find
the money to get key people out of the
office and into the field or on the ships.
Test equipment in the environment in
which it will be used—not just the
laboratory or proving grounds under
optimum conditions.

Remember that more is not always
better. One thousand new tanks with
fully trained crews and adequate spare
parts may be more effective than 3,000
new tanks with partially trained crews
and insufficient spare parts. Examine
our manning doctrine throughout the
military services. A senior enlisted
billet shifted from operational forces to
a program office could more than pay
for itself by providing years of “hands-
on" experience in the development of
new or improved systems and equip-
ment similar to many items in use.
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PRODUCIBILITY

PRACTICES

In roducibility, the relative ease of producing a product,
is governed by characteristics and features of the
design that enables economical fabrication, assembly, in-

spection, testing, and acceptance of a product using pro-
duction technology available.

A recent report, published by a subcommittee of the
Research and Engineering Committee (REC) of the National
Security Industrial Association (NSIA), stated there isn't
enough emphasis placed on producibility during formative
stages of product development.! Also stated is that con-
sideration of manufacturing processing is sometimes delayed
until the pilot production phase of a defense system pro-
gram resulting in hardware and software developed that may
not be producible.? This would indicate need for design
changes. During pilot production, the cost of such changes
is relatively high and the results may be suboptimal. This
led to the need for an industry group to study producibility
practices.

The study results released by NSIA will provide industry
and government with information on present-day produc-
ibility practices and the effectiveness of these practices in
production of defense systems for the Department of Defense
({DOD). Implementation of suitable producibility practices
has been emphasized by DOD and industry in the past few
years. To support this need, the transition from develop-
ment to production initiative, DOD Directive 4245.7, and
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Defense Systems Management College.

Air Force Systems Command (AFSC) Regulation 550-13,
have been issued.34

The NSIA subcommittee’s key task was to identify, study
and resolve, to the extent practical, technical and managerial
problems associated with implementation of government
policy fostering producibility. Also, the subcommittee was
tasked to provide advice to all concerned on how to improve
coordination among concerned departments within each
contractor’s organization, as well as among contractors and
subcontractors involved in the design and manufacture of
a product, such as a defense system or equipment.

Formation of Subcommittee

In September of 1984, a NSIA Producibility Subcommit-
tee (hereinafter referred to as the subcommittee) was formed
with industry participants from the Research and Engineer-
ing Committee and the Manufacturing Management Com-
mittee. After discussions with John A. Mittino, then Depu-
ty Assistant Secretary of Defense (Production Support), Of-
fice of the Secretary of Defense (OSD), he agreed to spon-
sor this activity. The subcommittee was tasked with study-
ing the impact of the Producibility Engincering and Plan-
ning (PEP) and the transition initiatives. Further, the sub-
committee was asked to recommend to DOD improvements
to appropriate DOD directives and the W.]. Willoughby,
Jr.. transition from development to production templates.>
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The subcommitte prepared a ques-
tionnaire to collect data on which to
base its reccommendations. At the same
time, it reviewed the producibility data
base that existed at that time. The
questionnaire was sent to NSIA mem-
ber companies in November 1986, and
recommendations in the final report
result from responses of 26 member
companies who participated in the
survey. The company responses and
inputs from subcommittee members
formed the basis for the recommenda-
tions in the final report.

Definition of Producibility

Producibility is a measure of the
relative ease of producing a product.
The definition of producibility may be
derived from the description in
Military Standard 1528 and Military
Handbook 727.67 For our purpose, let
us define producibility as the com-
posite of characteristics which, when
applied to product design and produc-
tion planning, leads to the most effec-
tive and economic means of fabrica-
tion, assembly, inspection, test, in-
stallation and checkout (when appli-
cable), and acceptance of a product. In
other words, producibility is the coor-
dinated effort of design engineering
and manufacturing engineering per-
sonnel to create a functional design
that can be easily and economically
manufactured. The most producible
design is one that can be made by any
group of reasonably skilled workers
from appropriate materials in a time-
ly and economic manner without sacri-
ficing function, performance or
quality.

The DOD policy addresses the need
for producibility consideration early in
the design process, because produc-
ibility influences the entire design ef-
fort from that point on in every phase
of the product life cycle. Inherent pro-
ducibility limitations must be recog-
nized and addressed throughout the

| IGURE1. PRODUCIBILITY CONSIDERATIONS
DURING THE ITERATIVE DESIGN PROCESS

—

- Determine Review Engineering
Review Requirements »! Characteristics of > Material
Material Needs Properties

1

- Select Potential

Do Materials Satisfy
Material Candidates Design Requirements?

Are Materials
Strategically Critical?

44

Strength 1

Hardness

\___NoJ

Corrosion Resistance

~YesJ Yes No

Electromotive J

Are Materials

Other Commercially
Available?
T L]
No Yes
No—
] Are There
r Yes Alternatives?
List Manufacturing Are Processes
Processes Suitable for
bl Compatible Requirements?
1  with Materials Tolorances ——
P —o Quantities Yes—1 Have Personnel
Availability Constraints?
) T
Nc Y?s
',
Can Suitable Schedules | Yes— s Are There Sufficient
Be Developed? |—No Alternatives?
I ﬁlo Yes

Does Material and Process Combination
Provide Most Optimum Economics
Availability and Quality

T

No
J Yes

product life cycle. The iterative design
process displayed in Figure 1 is filled
with decision points, each of which
permits a potential trade-off against
some other requirement.® Producibili-

ty, reliability, availability, maintain-
ability, and safety are demands upon
the product that interact heavily
throughout the design process, thereby
creating the need for trade-offs.

Program Manager
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FIGURE 2. DOD CUSTOMERS PARTICIPATING IN SURVEY
Companies:
%Y Aviation/Space/Missiles N\ Combat/Ground Base
== Electronics EH Other
i Ships/Submarines
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The DOD transition initiative relates
well to the producibility engineering
and planning (PEP) requirements with
specific objectives for implementation
on contracts. It is well known that
poor preparation prior to the full-scale
development phase of a program will
lead to production problems later on.

Study Approach

The subcommittee prepared a ques-
tionnaire and submitted it to NSIA
member companies to accumulate data
on which to base its recommendations.
Twenty-six companies responded.
These inputs and others from inter-
views were reviewed and analyzed by
subcommittee task leaders, select study
group members, and the chairman.
Final recommendations were for-
mulated.

The questionnaire was divided into
four parts for distribution to people
within each participating organization:

—Company and Contract Manage-
ment

—Design/Manufacturing Interface

—Manufacturing Technologies and
Management

—Quality Assurance.

Program Manager

The questionnaire dealt with pro-
ducibility practices, the use of
manufacturing technology and soft-
ware tools, and asssessment of the im-
pact of the practices on design and
manufacture. Companies responding
to the survey were divided arbitrarily
into five categories for the purpose of
combining data into logical groupings:
aviation/space/missiles, electronics,
ships/submarines, combat/ground
base, and other. A particular contrac-
tor could fall into one or more cate-
gories. See Figure 2.

Industry Producibility Practices

Respondents, when asked how often
they incorporate producibility plan-
ning into the development process, in-
dicated they did so less than one-third
of the time, unless such planning was
a contractual requirement (Figure 3).
About half of the respondents said that
fewer than 25 percent of their contracts
require a plan for producibility. More
than 20 percent of the companies
always assess producibility, and more
than 75 percent of the time they
develop and execute producibility
plans. In companies who always assess
producibility, this is carried out dur-
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ing pilot production in the concept
demonstration/validation phase.

In Figure 4, of the companies who
responded, only 50 percent have pro-
ducibility programs in place. Although
only 40 percent have producibility
goals and objectives, almost all
respondents have quality-assurance
policies, more than 90 percent have
make-or-buy policies, and about 55
percent have design-to-cost policies.
Of companies with producibility goals
and obiectives, less than 50 percend
have methods for measuring produc-
ibility. About half of the respondents
indicated their company requires
manufacturing sign-off on hardware
data packages during the concept
demonstration/validation phase, or
later. Only one company required
sign-off in the concept exploration
phase.

Manufacturing has the most in-
fluence on design before Critical
Design Review (CDR) and design
freeze, and it has the least influence
during the concept exploration phase
and after the design freeze. Yet, the
predominant period for producibility
consideration is during pilot
production.
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FIGURE 3. PRODUCIBILITY PLANNING AS PART OF
DEVELOPMENT PROCESS
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FIGURE 4. COMPANIES WITH IMPLEMENTED
PRODUCIBILITY POLICIES
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FIGURE 5.
ON DESIGN AND MANUFACTURING

EFFECTIVENESS OF INTERFACE TECHNOLOGIES
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Government Incentives

Government actions to encourage
consideration of producibility on
defense systems programs include:

—Elevate the status of producibility to
the level of that given to reliability,
availability, and maintainability.

—Emphasize producibility in the
source selection process.

—Provide financial incentives that are
based on results.

—Fence funding for process planning
and producibility during the manufac-
turing period.

—Recommend use of the Willoughby
templates and similar practices.

Program Manager

—Emphasize producibility at the
Preliminary Design Review (PDR), the
Critical Design Review, and integrated
logistics support meetings.

—Encourage participation by ex-
perienced manufacturing personnel in
reviews,

At contractor and subcontractor
levels on a defense system program,
there should be a producibility
engineering plan with well-defined
milestones, adequate funding, incen-
tives to make things happen, and ap-
propriate training. Further, design
engineers and manufacturing person-
nel should communicate and cooperate
effectively to ensure the program
success.

Critical Interfaces

In the majority of companies who
participated in the subcommittee
survey, there is a lack of mutual ap-
preciation by engineering and manu-
facturing personnel. In many compa-
nies, engineering design details are
‘tossed over the wall” and manufactur-
ing personnel are expected to produce
the parts and assemblies from the
drawings and associated documents,
and computer printouts with little or
no interface with the designers. Thus,
it appears a chasm exists between the
design and manufacturing engineers.
As a result, in many companies the
design and manufacturing engineers
lack understanding of each other's
problems or goals.
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FIGURE 6. EFFECTIVENESS OF INTERFACE TECHNOLOGIES
ON DESIGN AND MANUFACTURING
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Expert
Systems

Expectations are usually high in in-
dustry relative to the value of tech-
nology tools to improve producibility.
Computer-aided engineering (CAE),
computer-aided design (CAD), com-
puter-aided manufacturing (CAM),
computer networking, and other data
base systems are used most now and
are expected to have an important role
in the future. An important adjunct to
these systems is the use of computer
networking and shared data bases to
transfer information between engineer-
ing and manufacturing departments
within a company and between the
contractor and the government
customer.

The design/manufacturing interface
hardware and software tools are effec-

Program Manager

tive in improving communications.
The effectiveness of the tools and level
of implementation is shown in Figure
5. Most of them are available or will
be available soon. Industry expects to
benefit from these tools.

Other tools impacting producibility
are producibility checklists, manufac-
turing cost design guidelines, tolerance
and design standards, standard parts
and tool fixtures, and automatic design
systems/expert systems. This group of
interface technologies is not considered
as effective as those described in
preceding discussions but the group is
having a moderate impact on pro-
ducibility. The effectiveness ratings of
these interface technologies are shown
in Figure 6.
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In the above group, producibility
checklists, and manufacturing cost
design guidelines were considered most
critical for improving communica-
tions. Use of these tools should be en-
couraged during the source selection
process and throughout the life of the
contract.

To answer the question about how
capital should be invested to improve
producibility, the following received
the most votes:

—CAE/CAD/CAM

—Manufacturing cost design guide-
lines

—Computer networking
—Statistical process control
—Training courses.
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FIGURE 7. EFFECTIVENESS OF AUTOMATION ON PRODUCIBILITY
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FIGURE 8. EFFECTIVENESS OF AUTOMATION ON PRODUCIBILITY
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FIGURE 9. TRAINING REQUIRED
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Technology Impacting Quality

Manufacturing technology and soft-
ware tools that impact quality and im-
prove process control include:

—Computer networking to share in-
formation and data

—Computerized inventory control to
improve production control

—Robotics to reduce cost and improve
repeatability

—Flexibility manufacturing work cells.

—Computerized shop floor control to
automate the processes and eliminate
errors

—Computer-aided manufacturing, in-
spection and test to improve quality
and assist in building quality in and
avoid costly rework.

Automation is not considered the
key to a more producible design.
Therefore, it was not rated high by in-
dustry and future expections were not
high. The effectiveness of automation,
as viewed by the participants, is il-
lustrated in Figure 7. Quality and cost
are impacted by manufacturing auto-
mation.
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Factory automation techniques us-
ing computerized inventory control,
manufacturing, shop floor control, in-
spection, and test are regarded favor-
ably. Their effectiveness is shown in
Figure 8. This finding was especially
valid in electronics and avia-
tion/space/missiles manufacture.

Highly efficient and controllable
processes reduce cost. Highly repeat-
able processes improve quality control,
and reduce scrap. New and unique ma-
terials and processes must be qualified
before a production decision is made.
Capital intensive equipment with soft-
ware driven controls can improve
quality and efficiency. Factory auto-
mation does not improve producibili-
ty unless the design is tailored to the
capabilities. Efficient manufacturing is
encouraged when incentives are tied to
unit production costs.

Role of Training in Improving
Producibility

Producibility training is necessary
for design, manufacturing, and quali-
ty assurance engineers and can help
eliminate the chasm which often exists
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between these engineers. The impor-
tance of training is illustrated in Figure
9. Extensive on-the-job training and
job rotation are effective. However,
formal courses by the government and
universities are needed. Experience
may replace the need for formal educa-
tion of manufacturing and quality
assurance engineers. Formal courses
emphasizing manufacturing cost and
the producibility aspects of design are
needed.

Survey Results

Survey responses supported pro-
ducibility planning as a logical and
necessary part of profitability. Re-
spondees expressed the lack of support
and incentives, lack of funding and
poor communication as primary road-
blocks to implementation. It is difficult
to achieve and evaluate performance
that cannot be measured, and industry
has not established standard perfor-
mance measurements for produci-
bility.

Lack of communication and under-
standing between design and manufac-
turing engineers represents a chasm
that has existed for years. Solutions are
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being explored and the gap is being
slowly bridged. Collocation and in-
teraction, common goals, and im-
proved education will promote good
communication. Manufacturing con-
cerns must have equal weight with
design concerns before common goals
are accepted and achieved.

Factory automation and new tech-
nology tools can improve producibili-
ty, if they are considered in the design
and review process.

Training in producibility techniques
and cross-training of design and man-
ufacturing personnel can build aware-
ness, improve communication and ex-
pand capabilities. Consideration
should be given also to collocation of
design, manufacturing, and quality
control people on a defense system
program to improve communication
as well as coordination.

Recommendations for Government

As a result of the survey, the sub-
committee recommends that the gov-
ernment institute the following
practices:

—Elevate producibility to status of
reliability, availability and main-
tainability during design reviews and
the test and evaluation phases.

--Give the producibkility program in-
creased importance in source selection
process.

—Include a producibility contract data
requirement list (CDRL) in hardware
development contracts.

—Provide fenced funding for manu-
facturing for process planning and pro-
ducibility programs.

—Require the participation of ex-
perienced manufacturing personnel in
reviews.

—Make manufacturing concerns equal
to design concerns in the review
process.

—Make standardized producibility
performance measurement part of the
contract performance requirement.

—Encourage efficient manufacturing
operations and producibility consi-
derations through incentives tied to
unit production cost.
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—Support producibility by rewarding
results.

—Encourage use of the Willoughby
templates, or similar practices.

—Fund studies to develop effective
producibility measurement techniques.

Recommendations for Industry

The subcommittee recommends that
the industry adopt the following
practices:

—Set specific producibility goals and
objectives for each program.

—Incorporate specialized manufactur-
ing knowledge early in the design
process.

—Encourage cultural changes to eli-
minate the chasm existing between
design and manufacturing engineers.

—Make communication easier be-
tween design and manufacturing engi-
gineers through collocation and in-
teraction, common goals and im-
proved education and training.

—Use computer networking and
shared data bases to improve com-
munications and disseminate knowl-
edge throughout each defense system
program,

—Establish producibility milestones
and goals on each defense system pro-
gram, as well as methods of measure-
ment.

—Reward accomplishment of specific
producibility goals on each defense
system program.

—Consider factory automation capa-
bilities throughout the design process.

—Use standardized, repeatable manu-
facturing processes.

—Qualify new or unique materials and
processes before making the produc-
tion decisions.

—Use producibility checklists and
manufacturing cost design guidelines.

—Use templates to make the transition
from development to production
easier.

—Institute extensive on-the-job train-
ing in producibility.

—Use job rotation to develop an
understanding of producibility and to
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expand the knowledge of personnel
involved.

—Encourage development of special-
ized producibility training programs in
universities and the Department of
Defense.

Recommendations for Further
Study

The subcommittee recommends con-
sideration of the following subjects for
further study because they have either
been briefly reviewed or completely ig-
nored to date:

——Manufacturing process develop
ment

—Second-source contracting

—Subcontracting/vendor qualifi-
cation

—Development of producibility
measurement standards

—Knowledge base engineering/ar-
tificial intelligence as it relates to pro-
cess selection

—Establishment of links between com-
puter networks

—Development of producibility
courses.

Study in these areas can enhance the
totality of producibility.

Conclusion

The subcommittee believes the chal-
lenges have been categorized. With this
knowledge in hand, improvements be-
come the responsibility of DOD and
industry teams working together on
the production of future defense
systems and equipment. Hopefully,
DOD and industry will profit from
consideration of, and action on, the in-
formation available today.

Endnotes

1. Members of the Producibility Sub-
committee of the National Security In-
dustrial Association (NSIA) Research
and Engineering Committee: Robert
Rathe, FMC Corporation, Chairman;
John Fedorochko, Raytheon; Howard
Weinstein, Westinghouse; Mark
Trout, Magnavox; John Marinshaw,
FMC Ordnance; Dennis Feld, Good-
year Aerospace; William Widing, Jr.,
Harbridge House; Tom Hillstrom,
FMC Northern Ordnance.
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neering Committee, September 1988.

3. Department of Defense Directive
4245.7, “Transistion from Develop-
ment to Production,” January 19,
1984.

4. Air Force Systems Command
Regulation 550-13, “Commander’s
Policies on Requirements Process,”
March 18, 1988.

5. Department of Defense Manual
4245.7-M, “Transition from Develop-
ment to Production,” September 1985.

6. Military Standard 1528, Revision
A, “Manufacturing Management Pro-
gram,” September 9, 1986.

7. Military Handbook 727, “‘Design
Guidance of Producibility,” April 5,
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8. The figure displaying producibili-
ty considerations during the iterative
design process is reproduced from
Figure 8 in Department of Defense
Manufacturing Management Hand-
book for Program Managers, Second
Edition, July 1, 1984, published by the
Defense Systems Management College.
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Rolf H. Clark is a Professor of
systems acquisition, Department of
Research and Information. From
1980-87, he was a Professor at The
George Washington University. Dr.
Clark, a retired naval officer, re-
ceived a 13.5. degree from Yale Univer-
sity, an M.S. degree from the Naval
Postgraduate School, and a Ph.D.
degree from the University of
Massuchusetts,

Lieutenant Colonel Bert A. Millikin,
U.S. Army, is a Professor of systems
acquisition, Business Management
Department. He has been Comman-
dant of Cadets a* John Carroll Univer-
sity (1979-81), and a Graduate Pro-
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fessor of economics at the Florida In-
stitute of Technology (1983-87).
Lieutenant Colonel Millikin holds a
B.A. degree in economics from Ohio
State University, and an M.S. degree
in contracting from Florida Institute of
Technology.

Alan]. Roberts is a Professor of ac-
quisition management, Technical
Management Department. He came to
DSMC from the Mitre Corporation
where he was a senior vice president
on the corporate staff. Mr. Roberts
holds B.S. and M.S. degrees in elec-
trical engineering, both from the
Massachusetts Institute of Technology.

John P. McGovern is a Professor in
the Technical Management Depart-
ment. Before joining DSMC in April
1988, he was associated with the IBM
Corporation. Mr. McGovern holds a
B.S. degree from West Virginia
University and an M.S. degree from
the Rensselaer Polytechnic Institute.

Phillip J. Hornick is a Professor of
engineering management, Program
Manager’s Support System Direc-
torate. He came to DSMC from the
Naval Sea Systems Command.
Mr. Hornick holds a B.S.E.E., degree
from California State University,
Fresno, and an M.S.E.E. degree from
the University of California, Santa
Barbara.

Losses

Al Bottoms, Navy Chair, trans-
ferred.

Cindy Cano, Center for Acquisition
Management Policy, to private
industry.

Troy Caver, Technical Management
Department, resigned.

Captain George K. Coyne, Jr., USN,
Dean, Department of Research and In-
formation, retired.

SCPO L. J. Dyer, retired.
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Major James C. Harris, USAF,
retired.

Fred Hughes, Graphic Arts and
Photography Division, retired.

John Nieroski, Research Directorate,
reassigned to Navy Data Automation
Command, Washington Navy Yard.

Blanche Shiflett, Information Direc-
torate, retired.

Gains

Roy E. Cornwell, Supervisory Sup-
ply Technician, Supply Directorate.
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LIVE FIRE TESTING:

PLANNING
IMPLICATIONS
FOR ACQUISITION
PROCESS

Colonel Layry R. Stanford, USA

m he FY 1987 Defense Authorization Act amended
Chapter 139 of Title 10, United States Code, by
adding requirements for vulnerability and lethality live fire
testing (LFT). Implementation of live fire testing will
necessitate the establishment of a vulnerability or lethality
evaluation planning process at the initiation of major
weapon systems and munitions development programs. It
is critical that a live fire test and evaluation (LFT&E) strategy
then be described to define the testing required. Objectives
of this article are to:

—Describe an LFT&E process that DOD and military ser-
vice testers and evaluators may follow to comply with LFT
policies and procedures

—Provide a structured body of information for preparation
of the LFT portion of the test and evaluation master plan
(TEMP).

Testers and evaluators should be aware of three salient
features of the LFT program: (1) The Congress mandated
implementation of this program in the FY 1987 Defense
Authorization Act, which was further amended by the FY
1988-1989 Defense Authorization Act; (2) the military ser-
vices will fund and conduct tests and evaluations of their
respective systems; {3) the Office of the Secretary of Defense
(OSD) has oversight of the LFT program in that the LFT&E
strategy for a system must now be described, in detail, in
the LFT portion of the test and evaluation master plan for
which the LFT office of OSD has approval authority. Ad-
ditionally, the LFT office will review and comment on the
Services’ detailed live fire test and evaluation plans.

The essence of live fire test and evaluation is the assess-
ment of vulnerability or lethality of a system in realistic con-
ditions. Live fire testing must be based on a firm empirical
foundation, effectively planned, designed, conducted,
reported, and evaluated. If the foregoing statement can be
considered valid for all test and evaluation, why is it so im-
portant to be restated when addressing live fire testing? The
answer is simple. LFT is unique! What makes it unique?
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The essence of

live fire test and

evaluation 1s the
assessment of
vulnerability or
lethality of a system in

realistic conditions.

For purposes of this article, the answer
rests with the situation of trying to use
traditional developmental testing (DT)
procedures (data event) to evaluate
larger, overarching vulnerability and
lethality issues. Specifically, the old,
lock-step, technical test procedures are
inadequate. What is needed is an
evaluation process (not a test event) to
develop and overlay an LFT strategy
on the acquisition strategy.

The nine steps of the LFT&E process
are a simplification to introduce the
concept of planning for live fire testing
within the TEMP and program objec-
tive memorandum (POM) processes,
and the conduct of the live fire test and
associated evaluation. The actions in
the process will vary slightly de-
pending on the system addressed and
Service differences. Despite these dif-
ferences, this process has a minimum
number of essential steps which
follow:

—Understand weapon system

—Perform vulnerability or lethality
analysis

—Develop critical LFT issues
—Describe measures of evaluation
—Define LFT objectives

—Derive data requirements

—Describe evaluation or analysis
procedures

—Determine LFT resources and
constraints

—Prepare LFT strategy.
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The first step in initial planning for
a live fire test and evaluation is to
study :he weapon system. The study
effort should center on establishing the
vulnerability or lethality requirements
of the system, understanding the
operational environment and the rela-
tionship of the system to that setting,
and determining current and future (in-
itial operating capability) threat pro
jections, including specific items of
threat equipment and the doctrine and
tactics governing employment of that
equipment.

The second step in the LFT&E pro-
cess is to perform vulnerability or
lethality analysis, depending on the
particular system under consideration.
This step might be accomplished
through an exercise of computer
models. Another way is to use person-
nel who have expertise in the
vulnerability or lethality arena to per-
form analysis “by hand.” Either
method should provide a documented
identification of areas of concern and,
equally important, of data voids that
could limit the reliability of the
analysis. Areas of concern are items
that increase the vulnerability of the
system or decrease its lethality which
can be modified as appropriate to pro-
duce a better system. Data voids are
addressed during test planning,
together with unresolved areas of
concern.

The third step in the process calls for
identifying and developing critical
issues for the evaluation of the system:
basically the goals. An LFT issue is any
aspect of a system’s capability that
must be questioned when assessing the
system'’s vulnerability or lethality. This
is normally done by stating the vulner-
ability or lethality capability, convert-
ing the capability to an issue, stating
the issue, and reviewing for com-
pleteness. An issue should be simple
enough to preclude ambiguity, but
complete enough to cover all a
decision-maker would need to know
regarding vulnerability or lethality.
Good issues stand alone, are phrased
in the form of a question, are limited
to the fewest possible, are expressed in
the context of measures, exclude data
requirements, and exclude test condi-
tions. An example of an LFT issue
might be “What is the lethality of the
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XYZ system against appropriate
targets configured for combat?”

The fourth step in the LFT&E pro-
cess is to develop measures of evalua-
tion. These measures are normally
defined as expressions of the level of
performance the weapon system or
munition must demonstrate in the area
of vulnerability or lethality during the
various live fire tests. Each LFT&E
issue normally requires at least one
measure of evaluation; some issues
may require more than one. The
number of measures must be the
minimum essential to provide decision
bodies adequate information from
which to gauge the vulnerability or
lethality of the tested system. The pur-
pose of the measures of evaluation is
to provide a basis for analysis of the
actual versus predicted or expected
vulnerability or lethality of a system.
This information will be used in com-
parison with historical data, cost effec-
tiveness analyses, trade-off analyses,
the threat, and other analyses of re-
quirements to determine how, when,
and whether design deficiencies
demonstrated by live fire testing will
be corrected as the system proceeds
further in the development cycle.

After the measures of evaluation are
developed, the fifth step in the process
is to define the testing objectives.
Perhaps one of the most common
sources of error has been the apparent
confusion of authors on the difference
between testing and evaluation. Many
times a test will have as its purpose,
or in its objectives, “to evaluate....”
Remember: A test “collects informa-
tion to assess...” or similar wording.
Test objectives are the operational
definition(s) of the purpose of any par-
ticular test and describe what will be
done on the test site to satisfy the LFT
issues. Test objectives should be as
condensed as possible but not un-
necessarily segregated into small areas
of investigation. An example of a test
obijective might read “to collect data on
the effectiveness of the XYZ system in
killing targets.”

A n issuc should

be simple enough to
preclude ambiguity,
but complete enough
to cover all a accision-
maker would need to
know regarding
vulnerability or

lethality.

Colomel Stanford is assymed to the Office
of the Assistant Deputy Director, Defense
Research and Engineering (Live Fire
Testing).
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Derivation of data requirements is
the sixth step in the LFT&E pro-
cess.

Ultimately, these data requirements
specify the measures required to ad-
dress the LFT issues. Data re-
quirements are derived through a den-
dritic thought process that divides test
objectives into subobjectives, and
subobjectives into progressively finer
subdivisions until directly measurable
data requirements emerge. Ordinarily,
this results in a large, complex, root-
like structure. It is usually most con-
venient to do this in the form of a
blackboard exercise because numerous
changes are expected during the initial
breakdown process. Conducting this
exercise is usually the most demanding
task of the LFT&E process. When the
final derivation of data requirements
is complete, the action officer selects
data requirements necessary for test.
Often, one aspect of vulnerability or
lethality has several possible data
sources and not all are needed. Some
redundancy is desirable, especially
when one data element can only be
gathered by sophisticated instrumen-
tation subject to failure but can be
backed up only by a simpler manual
measure. There is, too, ordinarily
duplication of data elements in very
different aspects of system vulnerabili-
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ty or lethality, which may be desirable.
Taking both the advantages and disad-
vantages of redundancy and duplica-
tion into account, it is now necessary
to decide which data requirements to
employ in the test. As stated, the selec-
tion of data requirements is an
especially demanding task. It also in-
volves some risk of selecting inferior
data elements. Therefore, it is ad-
visable to seek the aid of specialists
during this task.

After the data requirements have
been derived, the next, and seventh,
step in the LFT&E process is to define
the evaluation or analysis procedures
to be used. The purpose of this part of
the process is to show just how the
data from live fire tests and other
sources will be applied to answer the
LFT issues. The evaluation and
analysis procedures are based on an
estimation of expected and unexpected
resulting data. At this time, specify any
assumptions made regarding the com-
position and availability of the ex-
pected data. Further, indicate how
each of the areas requiring evaluation
or analysis will be developed into
findings specifically answering each
stated measure of evaluation. In con-
sonance with the amount and quality
of data expected and the type of
evaluation or analysis planned, a
variety of statistical methods are
available. For measures yielding data
that are not conducive to statistical
analysis, various non-statistical
numerical techniques may be used.
Finally, measures not subject to
statistical or numerical analysis may be
gathered and reported subjectively.
This may include statements of judg-
ment, opinions, observations, and
reasons for problems relating to the
system being tested. The key here is to
understand a priori, that the logic
behind the development of the evalua-
tion and analysis procedures is essen-
tially a matter of planning how best to
report data values obtained for the
measures of evaluation.

The previous seven steps of the
LFT&E process now form the basis for
the eighth step: determining the
resources required to test and evaluate
a system identified for live fire testing
and the associated constraints. The
product of this step of the process is
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a detailed estimate of resources re-
quired for the live fire test and evalua-
tion far enough in advance to permit
allocation of the program’s resources
in relation to other testing and non-
testing missions. In fact, the LFT&E
process being described is based on the
known difficulty of accurately pre-
dicting and planning for required
resources in advance and attempts to
provide a form of an orderly procedure
for continual updating of require-
ments. Additionally, resources can
constrain the amount of data that can
be collected and made available for
subsequent use in assessing system
vulnerability or lethality. It is essential
that all personnel involved with live
fire test and evaluation recognize these
constraints during LFT strategy plan-
ning. The resources and constraints
are:

—Money

—Facilities and instrumentation
—Threat targets and munitions
—Schedule or time

—People

—Test items

—Priority.

The ninth step in the LFT&E process
is to develop the LFT strategy for in-
clusion in the test and evaluation
master plan for review and approval
by the LFT office. This means that we
have now come full circle to the salient
features of this program. [t is here and
now that trade-off and risk analysis are
performed, weighing leverages versus
burdens to arrive at a valid, relevant,
and realistic LFT program. Factors
now to be developed include, but are
not necessarily limited to, data sources
for satisfying the LFT issues. In this
process, it may be convenient to list
issues down the side of a matrix and
data sources across the top, thereby
considering all possible data sources
for each issue. Also to be addressed are
the long-lead test items, components,
and instrumentation needed and the
amount and type of live fire testing re-
quired to support various milestone
decisions. Next, address the need for
full-scale, full-up testing versus
subscale or component testing, or
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other possible alternatives for assess-
ing system or program vulnerability or
lethality requiring certification to the
Congress by the Secretary of Defense.
Next, address the role of threat sur-
rogates. This process will also indicate
the critical test resources required for
live fire testing and for inclusion in the
test and evaluation master plan, will
allow the overlay of the LFT strategy
on the acquisition strategy to ensure
the required testing is completed before
the full-scale production decision, and
will describe POM implications that
can be addressed before the impact
becomes critical.

A glance back at the nine steps of the
LFT&E process will reveal all the
specific critical LFT items to be in-
cluded in the test and evaluation

-master plan have been addressed. The

process also attempts to resolve three
issues that are relevant to live fire
testing: adequacy, quality and
credibility. Adequacy here refers to a
test and evaluation’s completeness in
addressing system vulnerability or
lethality. If a test and evaluation failed
to provide first order insights into
system vulnerability or lethality, it was
a failure in that an amount of uncer-
tainty associated with the system was
not identified and reduced or corrected
through proper planning, testing, and
evaluation. Quality is associated with
the relevance of the issues addressed in
test and evaluation. Right answers to
the wrong questions must be avoided.
Live fire tests and evaluations must
provide information that is clear and
accurate beyond a reasonable doubt.
Credibility refers to the degree to
which a system’s true vulnerability or
lethality is examined and assessed.
Proper test planning and conduct and
aggressive follow-on evaluation are
critical in supporting credibility. Test
and evaluation conduct must be free
from bias, external influence, and per-
sonal self-interest beyond any doubt.

Live fire testing and evaluation is
here. It is costly and has high visibili-
ty. It, therefore, makes good sense to
address the LFT issues through a well-
planned, well-managed, and well-
executed test and evaluation program.
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GOVERNMENT/INDUSTRY:
TEAMING FOR SUCCESS

Virginia A. Lentz

m here was a consistent message from speakers at the

fifth annual Defense Systems Management College
(DSMC) Alumni Association Symposium May 17-18-19 at
Fort Belvoir. The message was “communicate.” The theme
was “Government/Industry Relationships: Teaming for Suc-
cess.” Communications and quality (improving the processes
and real experience) were addressed.

The DOD-Industry-Congressional team needs to com-
municate. There needs to be more than funding requests
from DOD to the Congress. The DOD-Industry team needs
to ensure that the Congress hears good news as well as fund-
ing requests and sales presentations.

Communicating more openly by the DOD and industry
can improve relationships and, perhaps, work processes.
The smallest job today is complex with many people re-
quired to support a project; poor communications can cause
a disaster faster than a 50 percent budget cut,

Speakers

Keynote speaker was the DOD Counsel General, The
Honorable Kathleen Buck. The other speakers are listed
below.

—Brigadier General William S. Chen, USA, Assistant Depu-
ty for Systems Management, Office of the Assistant
Secretary of the Army (RD&A).

—Major General Ray M. Franklin, USMC, Deputy Chief
of Staff (RD&S).

—Jim Frownfelter, Bell Helicopter.
—Dr. William Hunter, William N. Hunter Associates.
—Colonel M. Pixton, USM(C, PMA276.

—Major General Frank Ragano, USA (Ret.), Chairman of
the Board, BE], Inc.
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—Major General Patrick M. Roddy, USA (Ret.), Deputy
for Patriot, Raytheon Company.

—]Jack Strickland, Production Support, ASD P&L.

Workshop leaders included Dr. Al Beck, DSMC; Hugh
Burgay, DSMC; Lieutenant Colonel Ron Higuera, DSMC;
William Horner, USA RD&E Center; Ms. Pat Kelley,
Cypress International; Gail Kristensen, DSMC; Ms. Susan
O'Neal, OSD (P&L); Bob Trimble, Martin Marietta, for the
Procurement Round Table; Ms. Elizabeth Warne; and Brian
Willoughby, Evaluation Research Corp.

Words from previous seminars were heard: “acquisition
streamlining, competition, integrity, defense industry stabili-
ty, program leadership stability....”

Sustainability

One thing not addressed by speakers was that sustainabili-
ty is a component of the measure of a successful program.
As a graduate of PMC 85-2, | know a succcessful program
balances performance, cost, schedule and sustainability.
From the commercial perspective, the counterpart is the
preference for evaluating the chief executive officer 5 years
after retirement. Since speakers did not include sustainabili-
ty, can we presume it is not a key component?

The DOD-Industry team is taking steps to keep sus-
tainability in the equation and improve the acquisition pro-
cess. The Marines have reinstituted the Marine Corps
Development Command at Quantico for strategic planning.
The Army has reorganized along focus areas. The DOD and
Industry are working to implement a computer aided ac-
quisition and logistics support (CALS) system to facilitate
program and technical management life-cycle support pro-
cesses for new and ongoing programs.
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The Marines strategic planning
organization develops requirements
and passes them to the Marine Corps
Research Development and Acquisi-
tion Command in Washington, D.C.,
for satisfaction of requirements. The
MCRD&AC handles the program ob-
jectives memorandum and budget mat-
ters. The approach focuses on non-
development items (Army). Whenever
possitle, the Maiines will publish their
requirements and wait until something
comes close, test it, award a produc-
tion contract, and then upgrade via
modifications. They are willing to use
a product improvement proposal for
the “ilities” if something is ready for the
field.

The Marines are developing a pro-
fessional core of acquisition Marines;
duration of a program assignment will
be aligned with the program life cycle
from research through initial opera-
tional capability. The report card will
be performance, schedule and cost.
Sustainability will occur naturally
since Heet duty assignments for the ac-
quisition core will focus on support
roles. Fixing a problem helps one
understand how to build a better prod-
uct the next time. This group focuses
on improving support to the individual
Marine, thereby shortening internal
response time.

The Army is improving the process
by reorganizing program managers ac-
cording to major articles under pro-
gram element offices (PEOs). Initial
results indicate this reorganization is
effective. The research development
and acquisition staff is better informed;
thus, the Army acquisition executive
is better informed. Program managers
receive more management attention
and have more time to manage pro-
grams; PEOs manage time-consuming,
high-visibility issues. The team works
more closely with the operations force.

Practical Mechanisms

The CALS and Logistics 2010, two
efforts sponsored by DOD, should
provide practical mechanisms for im-
proving acquisition management. The
CALS is truly a joint program with in-
dustry. Defense industry partners with
business in the commercial sector are
adopting CALS on both sides of the
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business; thus, other commercial
endeavors benefit from CALS objec-
tives, standards and products.

The CALS strategy has four
components.

—Standards for data exchange and in-
tegration of heterogeneous data bases.

—Technology that permits develop-
ment of information medels to
describe a system: the product defini-
tion exchange standard (PDES)
describing design and manufacturing
data, and the integrated support data
base containing the support model.
These form a logically integrated
weapons system data base to support
a weapons system throughout the life
of each end-item.

—Contracts and incentives for adop-
tion of CALS by industry and govern-
ment teams. Programs that move into
full-scale development after September
1988 wil! require CALS compliance.

— The DOD infrastructure and ar-
chitecture will be modernized to ac-

cess, accept and use data available via
CALS.

An Implementation Guide for

CALS, in draft form, should be
available in December 1988.

The ongoing effect of changes in the
acquisition process was discussed by a
Procurement Round Table represen-
tative, and in a workshop on competi-
tion advocacy.

A discussion of the Management
Analysis Center (MAC) Report,
funded by several defense industry
associations and titled ‘“‘The
Cumulative Impact of Acquisition
Policy and Tax Law Changes on the
Defense Industrial Base,” was well
received. The MAC Report recom-
mends that the Congress and DOD
restore an appropriate risk/return rela-
tionship to the partnership; the
aerospace industry contributes the
most to balancing the trade deficits
today.

One perceived wedge in the
DOD/ Industry partnership is competi-
tion advocacy; government studies
present good results. Questions con-
cerned whether studies have looked at
all aspects of competition advocacy.
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Industry, in general, perceives the cur-
rent implementation of competition
practices to have several shortfalls.

—There is no accounting for the cost
of competition, Suggestions for study
include bids and proposals, life-cycle
cost, and cost of maintaining a
technology base at the level to which
we are accustomed.

—With the current structvre, we arc
realizing technology leveling; invest-
ment by industry may decrease if
technology transfer continues to be re-
quired for engineering change
proposals.

Since DOD solicitations are 60 per-
cent competitive, workshop attendees
urged the government to consider
shifting focus from pure numbers to
improving the competition process, so
that the result could be a quality prod-
uct at the best value.

Next Symposium Planned

“Real Experience” was the topic of
speakers associated with successful
programs, government and industry.
Speakers focused on the need for com-
munications among peer levels of the
partnership. They recognized the
synergy resulting when each
understands the other’s business needs,
and that sharing risk on innovative
solutions results in more innovative
solutions. Speakers stressed that front-
end economics ignoring life-cycle
realities are not cost effective. Test
data, correlated over a sequence of
tests, permits fixing of the core prob-
lem, rather than manifestation of the
problem,

The sixth annual symposium is
scheduled for May 16-17-18, 1989. The
theme will be “The Program Mana-
ger—-Present Challenges, Future Op-
portunities.” New Administration
changes, and the Defense Acquisition
core will be addressed. More informa-
tion will be available in Program
Manager in early 1989.
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Ms. Lentz is a marketing representative,
Systems Integration Division, IBM,
Gaithersbury, MA., and is secretary of the
DSMC Alumni Association Board of
Drrectors.
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Some Tips for Authors

he editors of Program Manager, DSMC's bimonthly

journal, are interested in your thoughts on policies,
processes, trends, and events in the areas of program
management and defense acquisition. We invite you to sub-
mit articles and share your experiences. We are interested
in lessons you have learned through your acquisition ex-
periences, both successful and otherwise.

Beyond the demand for good grammar, we have some
tips for prospective authors. Consistency and uniformity
should be uppermost. The renowned stylist William Strunk,
Jr., said, “If those who have studied the art of writing are
in accord on any one point, it is this: the surest way to
arouse and hold the attention of the reader is by being
specific, definite and concrete.”

Style

Write in the first person, I, we, our; and use you often.
Active verbs are best. Write naturally and avoid stiltedness.
Except for a change of pace, keep most sentences to 25 words
or less, and paragraphs to six sentences. We reserve the right
to edit for clarity and space limitations.

Published articles will include your byline, and a brief
biography. When there are substantial editorial changes.
Program Manager clears edited copy with the author.

Where possible, clear articles through your public affairs
office or an equivalent authority. Most of the articles we
publish are routinely reviewed and cleared by the Director,
Security Review, Office of the Assistant Secretary of Defense
for Public Affairs. All manuscripts are reviewed by DSMC
faculty members with expertise in the subject matter. The
receipt of your manuscript will be acknowledged within five
working days. If we cannot print your article, you will be
informed within six weeks.

Length and Graphics

The Basics: Double-space your article using only one side
of the paper. One double-spaced page, with a one-inch
border on all sides, equals about 250-300 words. We are flex-
ible regarding length, but prefer 2,000-3,000 words, about
10 double-spaced pages. Don't feel constrained by length
requirements; say what you have to say in the most direct
way, regardless of length.
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We use figures, charts, and photographs. Color is accept-
able but we prefer glossy, black and white photographs,
five-by-seven or eight-by-ten. We cannot guarantee the
return of photographs. Include brief, numbered cutlines
keyed to the photographs. Place a corresponding number
on lower left corner, reverse side of the photographs. With
this exception, do not write on photographs. Photocopies
of photographs are not acceptable. Charts and figures should
be sharp and clear, with legible information and captions.
We prefer camera-ready art, but the DSMC Graphic Arts
and Photography Division can work with sketches if they
are clear and precise. If you know of sources where we can
obtain photographs pertinent to your manuscript, let us
know; i.e., program office, contractor, public affairs office.

Attribute all references you have used in researching your
article. We use separate footnotes, which should be iden-
tified at the appropriate place in the copy.

Be wary of using copyrighted material. It is generally felt
that Section 107 of title 17, United States Code, “Limita-
tions on Exclusive Rights: Fair Use.” (lears the way for
quoting short passages of copyrighted material in a scholarly,
or technical article to illustrate or clar. - the author’s obser-
vations. It also permits summarizing copyrighted addresses
and articles with brief quotations. Lengthy use of
copyrighted material requires written permission from the
copyright holder. Likewise, if you are the copyright holder,
your cover letter should explicitly state that the Defense
Systems Management College has permission to publish
your material in Program Manager.

Stories that appeal to our readers, who are senior military
and civilian people in the program management/acquisition
business, are those taken from your own experience rather
than pages of “researched information.”

Again, be sure to double-space your copy and use only
one side of the paper. We appreciate your readership, and
interest in Program Manager.

If you need to talk to an editor, call:

Robert W, Ball, (703) 664-5974 or 664-5082; Autovon
354-5974 or 354-5082.

Catherire M. Clark or Esther M. Farria, (703) 664-5992
or 664-5082; Autovon 354-5992 or 354-5082.

Or, write us at the Defense Systems Management Col-
lege, Fort Belvoir, Virginia 22060-5426: ATTN: DRI-P.
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